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Russia protests exclusion 
from MiG-29 programme 

In June, Russian Aircraft Corporation 
(RSK) MiG General Director Nikolai 
Nikitin criticised development of the 
extensively upgraded MiG-29 Sniper, 
which first flew at the Bacau factory 
airfield on 5 May. The aircraft is a 
joint development by Romania’s 
recently-privatised Aerostar SA, with 
DaimlerChrysler Aerospace (DASA) 
and Israel’s Elbit Systems. Nikitin 
claimed that the Sniper project could 
not go ahead with Russian participa- 
tion, and that DASA was using life- 
extension features developed jointly 
with MiG through their partnership 
since 1993 in the Manching-based 
MiG Aircraft Production Support 
(MAPS) organisation. 

MAPS is already involved in 
airframe life-extension contracts with 
Romania, initially for two each of its 
14 remaining MiG-29 air defence 
fighters and three two-seat 
MiG-29UBs, as well as with Bulgaria 
for its 18 MiG-29s and four 
MiG-29UBs. Poland’s 22 MiG-29s 
will also receive minimum-level 
NATO-compatible avionics from 
MAPS, which is negotiating a similar 
deal for Hungary’s 21 single-seat 
‘Fulcrums’. In August 1999, MAPS 
received German Defence Ministry 
support for expansion of its activities 
among other MiG-29 operators in 
Eastern Europe — a total of 123 
‘Fulcrums’ representing a minimum 
US$500 million upgrade market — and 
further afield through a MiG Support 
User Group. 

The Sniper project is therefore seen 
by RSK MiG as a potential competitor 
to its own MiG-29SMT avionics 
upgrade, which, although now funded 
for incorporation in VVS ‘Fulcrums’, 
has similar widespread export poten- 
tial. Based on the _ original 
MiG-29SMT, which combines 
licence-built Sextant Totem-derived 


‘Bord 27’, an An-2 serving as a utility 
transport with the HQ of the 
Bulgarian AF Air Defence Corps, 
recently appeared in a new two- 
tone camoulfage scheme which 
replaced earlier quasi-civil colours. 
The aircraft is based at 
Dobroslavtzy air base near Sofia. 


digital avionics and liquid-crystal 
MFI-68 MFDs with a developed 
Phazotron NO19MP Topaz fire- 
control radar, the more advanced 
MiG-19SMT-2 has been under flight 
development since April 1999. In addi- 
tion to MFI-9 MFDs from Ramen- 
skoye Instrument Design Bureau, the 
MiG-29SMT-2 also features a further 
upgraded Phazotron NO10 Zhuk M 
radar, plus the SMT-1’s larger upper- 
fuselage conformal fuel tanks, single 
ventral air brake and _ port-side 
retractable air-refuelling probe. 

In the Sniper, the new avionics have 
been integrated through dual 1553B 
databuses and open architecture, with 
much of the original equipment — 
including the Phazotron NO19EA 
radar, VOMZ OEPS-29 IRST/laser- 
ranger, navigation system and autopilot 
— retained to minimise upgrade costs. 

Most of the digitised avionics are 
based on Aecrostar/Elbit’s upgraded 
RomAF MiG-21MF/UB Lancers, of 
which all but about 20 of the 110 
A/B/C single-/two-seat air-to-ground 
and single-seat air-to-air versions have 
now been redelivered. The remainder 
are still on the Bacau assembly line, but 
their completion, due in 1999, awaits 
further funding allocations from the 
restricted national defence budget. 

As a private-venture programme, 
although with Romanian air force 
backing, the Sniper is aimed primarily 
at other East European MiG-29 opera- 
tors that have NATO interoperability 
requirements, though also further 
afield, in addition to meeting potential 
national needs. The Lancer’s basic soft- 
ware has been retained by Elbit for the 
Sniper installation, which includes a 
new Elbit/MDP modular multi-role 
mission computer, larger (6 x 8 in/15 
x 20 cm) twin colour multi-function 
cockpit displays and processor, El-Op 
wide-angle HUD, Litton Italian INS 
with Trimble GPS, Elisra defensive 
aids suite, AlliedSignal VHF/UHF and 
VOR/DMB/ILS systems, HOTAS, 
Plessey South Africa IFF, and Elbit’s 
Generation 3 DASH display and sight 
helmet. Apart from meeting NATO 
interoperability standards, this installa- 
tion allows delivery of existing Russian 
as well as new Western precision- 
guided weapons. 

From its 42-minute inaugural flight 








by DASA chief test pilot Wolfgang 
Schirdewann, only 15 sorties were 
required by him and Elbit’s Yahuda 
Shafrir to complete the Sniper’s initial 
flight development by 26 May. The 
demonstrator prototype was then 
cleared to make its only planned inter- 
national appearance, at the Berlin air 
show; there, Aerostar president and 
executive director-general Grigore 
Filip confirmed that while the Sniper 
was ready for operational trials, public 
spending cuts could delay a RomAF 
contract go-ahead to upgrade its 
MiG-29s for a couple of years. 

Active discussions were continuing 
with other local MiG-29 operators, 
and a Romanian air force order was 
not considered essential to achieve 
orders from elsewhere. Sniper growth 
potential was also foreseen from future 
integration of advanced radar, fire- 
control, electronic warfare systems, and 
Russian and Western advanced 
weapons systems. 


Europe 


CROATIA: 
MiG-21 upgrade scrapped 





Changes in military procurement poli- 
cies to favour Western equipment, 
including surplus F-16s or similar 
combat aircraft, associated with Croa- 
tia’s hopes of joining NATO, resulted 
in abandonment in March of its 
planned MiG-21 upgrades. Normally 
competitors for ‘Fishbed’ upgrade 
contracts, Israel Aircraft Industries/ 
Lahav and Elbit Systems were working 








Wearing one of the most garish 
special schemes of recent years, 
this Pilatus PC-6 serves with the 
Austrian air force’s Fliegerregiment 
1 at Tulln-Langenlebarn. 


together in Croatia on avionics and 
weapons upgrade proposals to 
modernise about 30 of the Croatian air 
force’s 28 MiG-21bis and four 
MiG-21UM fighter-bombers and two- 
seat combat trainers. 

The proposed US$100 million 
contract would have combined digital 
avionics, developed by Elbit for the 
Romanian Lancer programme, with 
features of IAI’s less widely-sold 
MiG-21-2000 project. These would 
have allowed operations with such 
new precision-guided munitions as 
Elbit Opher or similar LGBs, and 
Rafael Python 3/4 AAMs, as well as 


Russian weapons. 


GERMANY: 
NH 90 production contract 





German government finance commit- 
tee requirements for further cost infor- 
mation — which resulted in deferment 
earlier this year of a production 
contract for NH 90 tactical transport, 
utility and frigate-based ASW heli- 
copters — were finally resolved in July. 
Originally due at the Berlin air show 
on 8 June, a US$6.27 billion contract 
was signed in July by the four 
programme partners for initial procure- 
ment of 243 NH 90s, plus options for 
another 55. 

Agreement was also reached by 
Germany and the Netherlands that 
their NH 90s, like those for France, 
will be powered by Rolls-Royce/ 
Turboméca RTM322-01/9 turboshaft 


The year 2000 will be the last for the Finnish Drakens, the fleet being due to 
retire on 16 August. This aircraft of HavLLv 11 commemorates the 29 years 
of Draken service in Finland as the Lapland Air Command fighter squadron 
prepares to introduce the Hornet. The Wisent (European bison) design 


comes from the squadron’s badge. 











EC 3/33 ‘Lorraine’ celebrated its 60th anniversary in style by applying a 
special scheme to one of its Mirage F1Cs. The escadron has a main training 
role, converting aircrew for the F1CR and F1CT units, but also supports the 
last F1C fighter unit in AdA service, EC 4/33 in Djibouti. 


engines. Italy is now the sole partner 
to specify Fiat Avio-built GE T700- 
T6E1 engines for its 196 NH 90s. 
Production has been approved by the 
four-nation NAHEMA joint manage- 
ment organisation of 366 NH 90s from 
overall requirements for 595 (464 
TTH 90s and 131 NFH 90s). These 
now comprise 181 TTH 90s and 38 
NFH 90s for Germany; 133 TTH 90s 
and 27 NFH 90s for France; 150 TTH 
90s and 46 NFH 90s for Italy; and 
20 NFH 90s for Netherlands. 

Funding allocations have been made 
for 80 TTH 90s (50 army and 30 air 
force, including 23 for combat SAR), 
plus options on 54 more (30 army, 
24 air force), for Germany; 27 NFH 
90s for France; 70 TTHs and one 
option (60 army, 10 navy), 46 NFH 
90s for Italy; and Holland’s 20 NFH 
90s. TTH 90 deliveries will start in 
2004, followed by NFH 90s in 2005. 
France has quoted NH 90 fly-away 
unit cost estimates as US$21.5 million 
for the TTH 90 and $30.5 million for 
the more comprehensively-equipped 
NFH 90. 


GREECE: 
More US equipment 





Recent continuing Greek government 
orders for US equipment have 
included two additional Sikorsky 
S-70B-6 Aegean Hawk ASW/SAR 
helicopters, increasing its overall 
Seahawk procurement total to 10. 
Options for two more are included in 
the new contract, plus forward- 
looking infra-red (FLIR) upgrade 
installations in the Hellenic Navy’s 
eight earlier S-70Bs. 

Negotiations were being finalised 
for additional planned US equipment 
procurement, including 560 Raytheon 
AIM-120B AMRAAMs (advanced 
medium-range air-to-air missiles), 750 
BLU-109/Mk 84 2,000-lb (907-kg) 
penetrating warhead bombs, missile 
containers, fuses, spares and associated 
equipment, costing US$305 million. 
Release of these weapons was 
approved by the US to arm the HAF’s 
50 new Lockheed Martin Block 50 
Plus fighters; however, Greek attempts 
to fit them with the later 32,500-lb 
(144.54-kN) GE F110-132 power- 
plants, specified by the United Arab 
Emirates for its Block 60 F-16 Desert 
Falcons, were apparently unsuccessful. 
Ostensibly, this was because of their 
later delivery dates, and the new HAF 


F-16s will therefore utilise 29,000-Ib 
(128.97-KN) Pratt & Whitney F100- 
PW-229 turbofans. 

US equipment orders for the Greek 
armed forces further include two 
special mission Beech C-12R/AP light 
turboprop twins, for aerial mapping 
and photography, from a US$11.4 
million US Army Aviation & Missile 
Command contract with Raytheon 
Aircraft. Based on the civil Beech 
B200 King Air, the Greek C-12s will 
be fitted by Raytheon with commer- 
cial Zeiss camera systems, among other 
special mission equipment, for delivery 
in 2001. 


ITALY: 
C-27] progress 





Flown by Comandante Gianluca 
Evangelisti, the second flight test 
Lockheed Martin Alenia C-27J (c/n 
NC 4115) twin-turboprop tactical 
transport, which is the first to full 
production standards, made _ its 
airborne debut at the Turin-Caselle 
factory airfield on 12 May. A third 
C-27] test aircraft is in final assembly, 
to complete certification clearance 
prior to AMI deliveries of the 12 ‘twin 
C-130Js’ on order. Many Italian 
Aeritalia G222 transports have been 
withdrawn from service, and are in 
storage at Pisa. 


NORWAY: 





Requirements deferred 


Royal Norwegian air force (Luft- 
forsvaret/KNL) requirements for up to 
30 next-generation combat aircraft 
costing NKr10.6 billion (US$1.23 
billion) were suspended earlier this 
summer, when initial details were 
published of Defence Study 2000 
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This eye-catching scheme was applied to Jaguar A128 to commemorate 25 
years and 100,000 hours flying the type for EC 3/7 ‘Languedoc’ at St Dizier. 


proposals. Proposed real-term freezing 
for up to 20 years of annual defence 
spending at its current NKr25 billion 
(US$2.77 billion) level will involve 
several force reductions by about 2005. 
These are expected to include with- 
drawal of eight of the KNL’s current 
56 upgraded F-16s, plus deferment 
until at least 2012 of their replacement, 
for which Block 50 Plus F-16s and the 
Eurofighter Typhoon had been short- 
listed on a one-to-one basis. Retire- 
ment of Norway’s 15 Northrop 
F-5A/Bs is still planned, however, by 
2004. 

Defence budget economies and 
naval programme priorities are also 
expected to delay KNL Lockheed 
C-130 replacement requirements. 
Funding is likely to be found for 
successors to the six GKN Westland 
Lynx Mk 56s operated by the KNL for 
the Norwegian coastguard (Kystvakt). 


PORTUGAL: 
FAP joins F-16 club 


Formal entry into the F-16 Multi- 
National Fighter Programme consor- 
tium on 9 June as its sixth member was 
an essential preliminary by the 
Portuguese air force (FAP) to its 
planned incorporation of mid-life 
upgrades (MLUs), similar to those 
installed in 325 European-operated 
LM F-16As. 

The MNFP was formed in 1975 by 
Belgium, Denmark, the Netherlands, 
Norway and the US, for European 
production and development of 517 
Block 1/5/10/15 F-16A/Bs. FMS 
contracts worth US$1.26 billion 
followed in August 1993 for procure- 
ment and installation of an initial 301 
MLU kits, to double the operational 








availability of the European F-16s. 
Other objectives were additional night 
and bad-weather systems, multi-target 
air-to-air and air-to-ground combat 
capabilities, and the extension of 
service lives until at least 2020. 

Up to 2,500 man-hours in a five- 
month period are needed for MLU 
modifications to each aircraft, includ- 
ing extending airframe fatigue life 
where necessary, as well as upgrading 
F100-PW-100 and -200 engines to 
-220E standard. New MLU avionics 
are similar to current Block 50 
F-16C/D standards, and, in addition to 
uprated Northrop Grumman 
APG-66(V)2A multi-mode radar, 
include 4 x 4-in (10 x 10-cm) Honey- 
well colour cockpit and GEC-Marconi 
wide-angle head-up displays, plus 
provision for night-vision goggles and 
helmet-mounted display systems. Its 
order for the Kaiser Aerospace/Elbit 
Vision Systems International light- 
weight multi-role helmet-mounted 
cueing system (HMCS) made 
Denmark the first MLU customer to 
implement the latter requirement. 

With other MLU changes, these will 
now be incorporated in the FAP’s 17 
ex-USAF Block 150CU LM F-16As 
and three two-seat F-16Bs received in 
1994 through its Peace Atlantis I 
programme, followed by 16 F-16As 
and four F-16Bs, plus five airframes as 
spares sources, from a 1998 Peace 
Atlantis II FMS contract. Standardised 
procurement of US precision-guided 
weapons, starting with the Boeing 
GBU-32 JDAM and Raytheon’s 
AGM-154 Joint Stand-Off Weapon 
JSOW), has also been agreed by 
MNEFP members. 


Lockheed P-3 upgrade 


Agreement was reached earlier in 2000 
between Lockheed Martin Aeronautics 
Company (LM Aero) and Portugal’s 
OGMA aircraft maintenance company 
to work together in developing a 


EC 2/2 ‘Céte d’Or’ at Dijon-Longvic 
is one of two squadrons equipped 
with the Mirage 2000-5F. This 
aircraft wears special markings for 
the squadron’s 50th anniversary. On 
the fin are the badges of the three 
constituent escadrilles (flights): 
Chimera (dragon) - SPA65; Mouette 
(seagull) - SPA57; and Mort qui 
fauche (Grim Reaper) — SPA94. 
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Revealed in mid-2000 was a new scheme for the Marineflieger Atlantics, 
featuring the current fashion of all-over mid-grey. Germany and Italy are 
currently studying Atlantic replacements, with Dassault’s Atlantique 3 and 
Raytheon Procyon (based on P-3 airframe) as possible contenders. 


proposal for the Portuguese air force’s 
P-3P Life Extension and Capabilities 
Programme. In addition to 
modernising ‘the aircraft mission 
systems to extend the operating lives of 
the FAP’s six Orions for up to 25 more 
years, the P-3P agreement makes 
provision for possible further collabo- 
ration on the FAP’s future transport 
and fighter aircraft fleets. Having 
co-operated for more than 25 years on 
various P-3 and C-130 projects, 
LM Aero and OGMA are now facing 
rival bids for the P-3P programme. 
These include one from CASA, which 
already has a US$110 million Spanish 
government contract to upgrade seven 
air force Lockheed P-3A/B Orions. 


ROMANIA: 
Upgraded IAR-99s ordered 


Digital avionics for lead-in fighter 
training are being supplied by Elbit 
Systems for 24 new Avioane Craiova 
IAR-99 Soim RR Viper-632-41M 
turbojet-powered tandem-seat 
advanced trainers, ordered from a 
recent Romanian air force contract. 
They will supplement some 13 earlier 
RomAF IAR-99s operated since 1997, 
and will incorporate some of the Elbit 
avionics developed for the Romania 
MiG-21MF Lancer upgrade 
programme. New equipment will 
include multi-function cockpit 
displays, HUD, mission computer, 
INS/GPS, HOTAS, defensive: aids 
suite and Elbit’s DASH display and 
sight helmet. 





RUSSIA: 


New ‘Blackjack’ delivered 
On 4 May a new Tupolev Tu-160 
‘Blackjack’ swing-wing strategic heavy 
bomber was delivered to Engels air 
base, in the Saratov region, from the 
Kazan Gorbunov Aviation Production 
Association factory airfield. As Russia’s 
sole ‘Blackjack’ unit, the 121 GvTBAP 
at Engels now has an operating estab- 
lishment of 15 Tu-160s, the new addi- 
tion representing the first strategic 
bomber produced in Russia since 
1995. 

Only six Tu-160s were available to 
the Russian air forces (VVS) when 
production was suspended in 1992. Its 
remaining 19, operated by the 184th 
Guards Heavy Bomber Regiment at 
Priluki in Ukraine, together with 27 
four-turboprop Tupolev Tu-95MS 
“‘Bear-Hs’ of the 182nd HBR at Uzin- 
Shepelovka, were retained by the 
Ukrainian government upon the 
break-up of the USSR. 

Protracted negotiations over many 
years resulted in the 1999 return of 
eight of the long-grounded Tu-160s, 
plus three Tu-95s and about 500 
Raduga Kh-55 (AS-15 ‘Kent’) nuclear 
cruise missiles at Priluki; the aircraft 
were bartered from Ukraine in return 
for oil and natural gas supplies. After 
reactivation, six of the Tu-160s and 
the three Tu-95s were flown back to 
Russia in October 1999, followed by 
the final two ‘Blackjacks’ in February. 
No attempt is expected by Russia to 
recover the 11 Tu-160s and 24 Tu-95s 
remaining in Ukraine, which will 
probably be scrapped. Funding for 





The first C-130J (c/n 5495) for the Italian air force made its first flight from 
Lockheed Martin’s Marietta facility on 11 February 2000. It was officially 
unveiled on 11 July, and was due to be delivered to Pisa later in the year. 









Greece signed for its 50 F-16 Block 50+ aircraft on 10 March 2000. This 
impression shows the advanced features of this version, including overwing 
conformal tanks and serrated-edge jetpipes. The aircraft will be equipped 
with upgraded Northrop Grumman APG-68(V)XM radar. 


completion of another VVS ‘Blackjack’ 
from five partly-built airframes on the 
Kazan line was being sought earlier this 
year in the current Russian defence 
budget. 


SLOVAKIA: 
Subsonic fighters sought 





Tenders from five international 
contenders were expected later this 
year from requests for information 
issued by the Slovakian government 
for planned procurement of 40-45 
NATO-compatible light subsonic 
multi-role combat aircraft. They are 
required to replace ageing Slovakian 
MiG-21s and Sukhoi Su-22/25s 
between about 2003 and 2010, within 
a five-year procurement budget from 
2001 of only about Kr18 billion 
(US$450 million). 

Responses were expected by Slova- 
kia for the Czech Aero Vodochody 
L-159, as well as for the Aermacchi 
AMX-T, BAE Hawk 100/200, 
MiG-AT and Yak/AEM-130, with 
accompanying proposals for up to 100 
per cent offset contract returns. The 
Czech Republic’s own defence budget 
problems allowed Aero Vodochody to 
offer almost immediate L-159 delivery, 
from deferment of original schedules 
for completion of national procure- 
ment of 72 aircraft, plus upgrades for 
Slovakia’s eight L-39 trainers. 


SPAIN: 
Harrier II Plus upgrade 





Nine remaining Boeing EAV-8B 
Harrier II day-attack V/STOL fighters 
from 12 originally delivered to Spanish 
Naval Aviation (AAAE) from 1987 are 
finally being upgraded to Harrier II 
Plus standards. An initial US Naval Air 
Systems Command contract with 
Boeing to remanufacture the first two 
of these aircraft also includes options to 
upgrade the remaining seven EAV-8Bs 
in AAAE service to a similar standard. 
They then will achieve commonality 
with the eight AAAE EAV-8B Harrier 
II Plus aircraft delivered in the 
mid-1990s, for all-weather day/night 
operation from Spain’s aircraft-carrier 
Principe de Asturias. 

After the aircraft are disassembled at 
Rota in Spain, reusable components 
will be upgraded to the required 


configuration and returned to Boeing 
for installation in a new fuselage. 
Changes to Harrier II Plus standards 
will include a Raytheon APG-65 
fire-control radar, an uprated Rolls- 
Royce F402-RR-408 turbofan, and 
provision for Rafael LITENING I] 
targeting pods and Kongsberg Penguin 
anti-ship missiles, for completion 
planned by July 2003. 

From a tri-national development 
programme, 27 Harrier II Plus aircraft 
were completed for the US Marine 
Corps, 16 for the Italian navy, and 
eight for Spain, and 72 more 
day-attack USMC AV-8Bs are being 
converted to the later configuration. 
The Spanish navy now has 
accumulated more than 56,270 flight 
hours on its various Harriers, which 
initially included 11 British-built 
AV-8As and two two-seat TAV-8As. 


SWEDEN: 
NATO-compatible JA 37s 


NATO-compatible communications 
equipment that meets current 
STANAG requirements is being 
incorporated into a mid-life avionics 
upgrade programme to Mod D (David) 
standards for Swedish air force (SAF) 
Saab JA 37 Viggen air defence fighters. 
They then will meet interoperability 
standards for overseas support missions, 
as part of the Swedish international 
partnership programme. 

Mod D flight development started in 
March 1999 and mainly involves SAF 
air base installation of a new 6 x 8-in 
(15 x 20-cm) liquid-crystal colour 
tactical situation display and associated 
equipment, for which Saab AB’s 
General Military Programmes has 
integration responsibility. Developed 
by Ericsson Saab Avionics (ESA) in 
Kista for the JAS 39 Gripen, the 
LCCD replaces the original mono- 
chrome EP-12 display screen in the 
Mod D. Other interoperability items 
include expanded communications 
systems with a combined UHF/L-band 
antenna, new data transfer unit, and a 
GPS receiver. 

ESA’s November 1998 development 
contract, which was for five prototype 
installations and a software package, has 
now advanced to series production. 
Provision is included for operation 
with Raytheon AIM-120 AMRAAMs, 
for which trials are nearing 








With an ALQ-131 ECM pod under the starboard wing, F-16BM J-066 is seen 
while engaged in trials of the reconnaissance pod. The aircraft is assigned 
to the KLu’s Test Groep, and is nicknamed ‘Orange Jumper’. The non- 
standard nose pitot is referred to as the ‘Viagra Boom’. 


completion. Deliveries of the first 
JA 37 Mod Ds were due earlier in 
2000, according to the Forsvarets 
Materielverk, Sweden’s defence 
procurement agency, after which tacti- 
cal and operational evaluations and 
validation were to begin. 

Although Mod D upgrades were 
planned for some 75 JA 37s, defence 
economies will restrict them to only 
two SAF squadrons, or some 30 
aircraft. As conversion of the SAF’s 
four JA 37 wings to Gripens is sched- 
uled by late 2004, the new displays 
then will be transferred for reuse in 
production JAS 39s. 


SWITZERLAND: 
More Hornets sought 


Although the Swiss air force took 
delivery of the last of its 34 Boeing 
F/A-18C/Ds from Swiss Aircraft & 
Systems at Emmen in December 1999, 
it is reportedly already looking for up 
to 12 additional Hornets. They are 
needed to fill the gap between the 
recent retirement of Switzerland’s last 
Dassault Mirage IIS interceptors and 
the planned procurement of some 40 
next-generation combat aircraft from 
about 2010. As the F/A-18C/D has 
been replaced in production by the 
F/A-18E/F Super Hornet, additional 
C/Ds would have to come in refur- 
bished or upgraded form from one of 
the seven other existing operators. 


TURKEY: 


Helicopter procurement and 
deferment 


Delivery is expected from 2002 to the 
Turkish Land Forces Command of 
eight upgraded S-80E Super Stallion 
heavy-lift helicopter, following a 
US$350 million contract agreement in 
June. This will necessitate resumption 
by Sikorsky of CH-53 Stallion produc- 
tion, incorporating new and advanced 
avionics, based on elements of the 
USN’s Common Cockpit configura- 
tion. Its main features include Rock- 
well Collins ProLine 21 liquid-crystal 
electronic flight instrumentation and 
mission displays, a digital communica- 
tions suite, two inertial navigation/ 
GPS units, two FMS-800/CDU-900 
flight management computers and the 


operational software. 

Similar equipment will be utilised 
by six Sikorsky S-70B-28 Seahawks 
ordered by the Turkish navy, and 45 
Sikorsky S-70As being delivered to the 
army from overall Turkish procure- 
ment of 109 Black Hawks by 2001. By 
late 1999, some 226 H-53Es had been 
delivered by Sikorsky to the US 
government and 11 commercially- 
designated S-80M1 versions to the 
Japanese Defence Agency. 

On 1 May at Marignane, Turkish 
army chief of staff General Huseyin 
Kivrikoglu formally accepted the first 
of 30 Eurocopter AS 532AL Cougar 
helicopters, ordered in 1996 through a 
US$450 million contract, for combat 
search and rescue (CSAR) roles. 
Assembly of the remaining 28 Cougars 
by TAI in Turkey follows delivery of 
the second from Eurocopter in May. 

Funding complications have 
delayed, probably for several months, a 
decision scheduled for June on Turk- 
ish army selection for its long-planned 
US$4 billion requirement for 145 new 
co-produced attack helicopters. Three 
contenders were shortlisted, compris- 
ing the Agusta A 129 International, 
Bell Textron AH-1Z King Cobra 
(tipped as front-runner), and Kamov/ 
IAI Ka-50-2. Overall procurement 
could also be cut by about 30 per cent. 


UNITED KINGDOM: 


UK commits to Meteor, 
C-17s and A400M 


Long-awaited UK _ procurement 
commitments exceeding £5 billion, 
finally announced on 16 May by 
Defence Secretary Geoffrey Hoon, 
included both European and US 
equipment. Despite earlier pressure by 
US President Clinton, and last-minute 
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One of the more eye-catching special schemes of recent times is this 


swordfish design on MiG-21MF 6814 of 3 PLM ‘Poznan’. The 3 plm was 
created in 1995 by renumbering 62 PLM. At the same time it gained the name 





of the local city, where the regiment has been based since 1954. 


personal intervention by US Defence 
Secretary William Cohen, selection 
was confirmed of the MATRA/BAeD 
(MBD) Meteor over Raytheon’s 
AMRAAM-based bid for a’ new 
ramjet-powered beyond-visual-range 
air-to-air missile (BVRAAM) to arm 
RAF Eurofighters. 

Hoon said that the UK planned to 
conclude an MoU for a formal 
commitment with its European 
Meteor partners — France, Germany, 
Italy, Spain and, hopefully, Sweden — 
by the end of 2000. Negotiations with 
MBD would follow to conclude a 
procurement contract “as soon as 
possible”. Since Meteor would not be 
available until the latter part of the 
decade, however, a commercial 
contract for up to 400 AIM-120 active 
radar homing AMRAAMSs is being 
negotiated with Raytheon, to supple- 
ment close-combat MBD ASRAAMs 
as initial RAF Eurofighter armament. 
A few earlier AMRAAMs, bought by 
the UK from a Foreign Military Sales 
contract to arm RN Sea Harrier 
FA.Mk 2 V/STOL fighters, may also 
be used by the RAF’s upgraded 
Tornado F.Mk 3 air defence force in 
operational emergencies. 

According to MBD, Meteor will be 
the first AAM with sufficient range and 
end-game energy, without reliance on 
coasting, to retain maximum agility at 
the farthest point of BVR interception. 
The missile’s computer and seeker will 
build on existing French technology, 
used in the MICA medium-range 
AAM, which has interchangeable 
active-radar or passive IIR homing 
heads, to provide robust performance 
in an advanced ECM environment. 
MBD has offered an approximately 
US$1.5 billion firm fixed-price 
contract for development, production 
and support of the Meteor programme, 
with about 35 per cent UK industry 
participation. 

As long expected, Britain’s short- 





term strategic airlift requirements will 
now be met by the lease, still being 
finalised, of four USAF standard Lot 
XII C-17 heavy-lift freighters from 
Boeing over a seven-year period, for 
operation from mid-2001. Worth 
£500 million or so, the lease incorpo- 
rates both commercial and FMS 
features and will also include options 
for two single-year extensions. It 
prevailed over continued hire of 
Antonov An-124s, although the Chief 
of Air Staff, Air Chief Marshal Sir 
Peter Squire, said that the Russian 
aircraft would still occasionally be 
required to move outsize loads. 

RAF air and ground personnel will 
man and support the C-17s from the 
strategic transport base of Brize 
Norton, in Oxfordshire. They will 
bridge the gap, added Hoon, until 
longer-term British airlift requirements 
were met by UK participation in the 
seven-nation Airbus A400M Future 
Transport Aircraft programme, with a 
commitment to an initial 25 aircraft, 
costing around £3.5 billion. He said 
the A400M promised to be a superb 
aircraft, specifically tailored to meet 
UK military requirements, with flexi- 
ble capabilities covering both tactical 
and strategic roles, and substantial 
through-life cost savings. UK industry 
would be at the forefront of new 
A400M technology developments, 
including a carbon composite and 
metallic hybrid wing, and a new 
propulsion system. The latter is now 
expected to be selected by the Airbus 
Military Company (AMC), as prime 
contractor, from new joint proposals 
from previously rival Rolls-Royce and 
SNECMA-led submissions. 

Hoon stated that the UK urgently 
hoped to sign an FTA contract, but 
this must be based on realistic purchase 
figures, to which Britain’s initial order 
would contribute programme viability. 
“If Airbus cannot offer us and our 
partners an affordable and manageable 
programme,” he concluded, “we could 
meet our military requirement and 
protect the taxpayers’ interests by 
buying a fleet of Boeing C-17s as an 
alternative.” The Airbus Military 
Company has 12 months in which to 
formalise agreements between the 
seven governments in the A400M 


In the summer of 2000 the Ejército 
del Aire’s Morén-based Ala 11 was 
due to have received the last of 24 
ex-US Navy Hornets. The aircraft 
have been updated to Spanish 
EF-18A+ standards. 
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consortium. Initial delivery estimates 
would then be a minimum of six years 
from contract signature. There may be 
a significant shortfall, however, from 
the original target launch total of 288 
A400Ms initially agreed. 





Cannon deleted from RAF 
Eurofighters 


None of the 232 planned RAF 
Eurofighters will now incorporate the 
single internal wingroot-mounted 
27-mm Mauser BK 27 revolver, which 
originally was specified as standard gun 
armament by all four nations in the 
consortium, according to Ministry of 
Defence reports in May. Countering 
claims that Treasury pressure to cut 
UK military spending was responsible 
for the decision, an MoD spokesman 
said economics were not the only 
issue. Eliminating RAF Eurofighter 
cannon would save only about £19 
million over a 10-year period, plus 
£3.5 million more in life-time support 
costs. 

Air Vice-Marshal Steve Nicholl, 
Joint Services Capabilities Manager 
(Strike) at the MoD, acknowledged 
responsibility for recommending the 
gun’s removal, reached after assessing 
its value and utility in the emerging 


pattern of operations over the past 
decade. Consideration was also given 
to the improved close-combat capabili- 
ties conferred by the MATRA/BAeD 
ASRAAM, which comprises the 
Eurofighters’ primary short-range 
armament. 

Disadvantages of the Eurofighter’s 
100-kg (220-Ib) cannon, according to 
AVM Nicholl, included 4-ton recoil 
shock effects on avionics nearly 30 
times per second when firing, at rates 
up to 1,800 rounds per minute. Corro- 
sive gases and airframe fatigue also 
resulted, plus accompanying training 
costs, including provision of targets. 
The internal space made available from 
deleting the cannon and its ammuni- 
tion could be put to more productive 
use. 

Replacement of some 80 Tornado 
F.Mk 3s in six RAF air defence 
squadrons is due to begin from 2004 
with the first 55 UK EFAs so far 
funded, each armed with up to 10 
MBD Meteor BVRAAMs and 
ASRAAMs. Cannon have proved 
invaluable in the past to supplement an 
inevitably limited number of AAMs in 
ultra short-range air-to-air engage- 
ments, and are also considered ideal 
weapons for the interception of 
helicopters and other low-flying 
targets. 














On 15 March 2000 GKN Westland handed over the first WAH-64 Longbow 
Apache to the UK MoD. AnISD (in-service date) of December 2000 is 
scheduled, requiring delivery of nine aircraft. 





Later RAF Eurofighters will be opti- 
mised mainly for ground attack with 
MATRA/BAeD Storm Shadow long- 
range cruise missiles, and laser-guided 
munitions for shorter-range strike 
roles. An internal cannon would be 
useful for ground-strafing certain 
battlefield and air defence targets. 
Some MoD sources, however, 
consider it poor economics to risk an 
aircraft costing up to £60 million in 
low-level attacks on heavily defended 
low-value facilities. Removal of gun 
armament seems highly unlikely to be 
welcomed by most RAF pilots. 

Apart from Britain’s 55 Eurofighters, 
the initial production batch of 148 so 
far ordered will include 44 for 
Germany, 29 for Italy and 20 for 
Spain. Around 105 will be two-seat 
versions, to meet anticipated training 
requirements as well as planned two- 
crew combat manning. No reports yet 
have followed of other Eurofighter 
partners abandoning their cannon 
armament. The BK 27 was selected by 
both Boeing and Lockheed Martin in 
July for installation in their JSF designs. 





Lynx grounding 


In April, some of the Royal Navy’s 
force of 59 GKN Westland Lynx ship- 
borne ASW helicopters were grounded 
because of fatigue-life limitations 
which emerged on the titanium 
monobloc rotor-heads of early produc- 


To mark the retirement of the 
Viggen from 1 Div/F10 at 
Angelholm, the squadron painted 
up one of its AJS 37s in the 
squadron colours, together with the 
ghost device and ‘The Show must 
go on’ motto from the squadron’s 
badge. The squadron commander 
undertook the last Viggen flight in 
this aircraft on 13 April 2000. The 
unit is now converting to the JAS 
39, although it will transfer to F17 
(Ronneby) in 2002. 


tion examples; the MoD expected the 
grounding to be short-lived. Recalcu- 
lations by GKN Westland and the 
MoD to check the safe lives of these 
components followed the crash of a 
Dutch naval Lynx in 1998, which was 
eventually attributed to monobloc 
rotor-head fatigue. 

On shipborne Lynxes, which use 
reverse main-rotor pitch after touch- 
down to assist deck-landing, monobloc 
rotor-head life was found to have been 
halved from its original 5,000 flying 
hours. This left only 15 RN Lynx 
cleared for continuing operation at that 
time, from over 20 British destroyers, 
frigates and other naval vessels at sea. 
Lead-time for deliveries of new bolted 
titanium rotor-heads, fitted to later 
production Lynxes and built in 
Canada, is up to two years. 

With more than 180 rotor-heads in 
its maintenance pool in various stages 
of serviceability, including 128 of the 
later bolted type, the MoD was confi- 
dent that sufficient numbers would be 
available to more than double current 
RN Lynx availability by late May, and 
meet all operational and training 
commitments. 





Improved defensive aids for 
RAF Canberras 


Installation of radar and missile warn- 
ing systems, plus Vinten chaff/flare 
dispensers, was being completed earlier 
this year in the RAF’s last remaining 
five veteran BAe Canberra PR.Mk 9 
strategic reconnaissance aircraft of No. 
39 (1 PRU) Squadron, based at 
Marham, in Norfolk. Operational 
survivability improvements became 
essential following the withdrawal of 
RAF Canberras from their forward 
base in Italy during 1999’s Kosovo 
operations, because they lacked a 
defensive aid suite, beyond underwing 
BOZ-107 chaff/flare dispensers. 


Implementation of the current 


A No. 1 Squadron Harrier GR.Mk 7 is seen at its home base at Wittering in 
May, sporting two TIALD pods (presumably for ferrying). The squadron was 
manning the Operation Deliberate Forge deployment at Gioia del Colle from 
April, and relocates to its new home at Cottesmore in August. 











ZJ669, caught during test flying from Warton, is the first Hawk Mk 115 for 
Bombardier/NFTC. The Mk 115 has advanced HUD, HOTAS controls and 
wingtip missile capability, as demonstrated here. An initial batch of 18 
Hawks for NFTC has been extended by three following the signing-up of 
Singapore to the Canada-based multi-national training programme. 


programme by the Defence Evaluation 
& Research Agency (DERA) from 
Boscombe Down then received prior- 
ity. 
Since they entered RAF service in 
the late 1950s, the Canberra PR.Mk 9s 
have undergone a number of upgrade 
programmes to maintain their opera- 
tional viability. Largely unpublicised 
was a mid-1990s sensor upgrade from 
the MoD’s Staff Requirement (Air) 
1364 programme, believed to have 
included installation by FR Aviation at 
Hurn Airport, Bournemouth, of 
Hughes Aircraft long-range electro- 
optical sensors, together with Recon 
Optical KA-93 high-resolution 
panoramic cameras. 


New Adours for Jaguars 
and Hawks 


Flight development started at BAE 
Systems’ Warton facility in early June, 
in the hands of factory test pilot 
Gordon McClymont, of an RAF 
Jaguar equipped with an uprated 
Rolls-Royce/Turboméca Adour Mk 
106 turbofan alongside its standard 
35.13-kN (7,900-Ib) thrust afterburn- 
ing Mk 104 engine. Some 122 Adour 
Mk 104s are to be uprated at Rolls- 
Royce’s Bristol and East Kilbride 
factories as Mk 106s to develop 39.14 
kN (8,800 Ib) for take-off, for the 
RAF’s Jaguar fleet. 

Improvements in performance and 
reliability, and lower life-cycle costs, 
will result from several new and some 


well-tried features. Digital fuel control 
(FADEC) has been added to the latest 
Adour 871 production standard non- 
reheated core rated at 26.68 kN (6,000 
Ib) maximum dry thrust, used with the 
Mk 811 afterburner system, fitted to 
Jaguar Internationals of India and 
Oman for tropical operations. 

Following a 400-hour ground-test 
programme, including altitude testing 
completed at a special Turboméca 
facility in Saclay, France, the initial 55- 
minute Mk 106 flight included a simu- 
lated single-engine approach on the 
new powerplant. Test flights using two 
Adour Mk 106s were due to follow 
almost immediately, for final qualifica- 
tion clearance by the autumn. 

First full ground tests are also 
planned by the end of 2000 of the new 
Adour Mk 900, specified for the South 
African Air force’s recently-ordered 
BAE Hawks, and possible retrofit 
conversions for Australian and Cana- 
dian Hawks, with flight clearance 
following in late 2001. As another 
Adour 871 derivative, the Mk 900’s 
main feature is a new long-life 
advanced technology combustor, 
single-crystal stator vanes, life 
improvements to the HP compressor 
and turbines, plus an uprated fan. 
Optional FADEC and integrated 
engine health monitoring will help 
maintain hot-and-high performance 
while reducing pilot work-loads, 
minimising maintenance and life-cycle 
costs, and doubling rear-end compo- 
nent overhaul lives to 4,000 flying 
hours. 


The Royal Jordanian Air Force has leased two CN.235M-100s (serialled 351 
and 352) from the Turkish air force. They fly with No. 3 Squadron at Amman- 
Markka alongside C-130Hs and CASA 212M-100s. 
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Middle East 


EGYPT: 


K-8 trainer interest reported 





Egypt apparently could become the 
launch customer for full-scale produc- 
tion of the Hongdu Aviation Industry 
Group’s K-8 Karakoram basic turbofan 
trainer, if negotiations reported earlier 
in 2000 prove successful. Developed 
jointly by China and Pakistan, the K-8 
then still awaited large-scale produc- 
tion orders, beyond limited deliveries 
of AlliedSignal TFE731-2A-powered 
examples to several third world 
countries, after service trials in China 
and Pakistan. 

Egypt apparently is planning to 
supplement its 48 DV-2-powered 
Aero L-59E armed trainers delivered in 
the mid-1990s with up to 80 K-8s. 
Their powerplants have not been spec- 
ified, although AlliedSignal reported 
delivering the last of 58 TFE731s 
turbofans to China by June 1996. The 
PRC was also reported to have 
ordered an initial 30 AI-25TL turbo- 
fans from  Ukraine’s ZMDB 
Progress/Motor Sich at Zaporozhye in 
early 1997 for its planned 300 K-8s, 
but no follow-ups for either order have 
been reported. The EAF seems likely 
to retain the TFE731 for its proposed 
US$350 million K-8 programme, for 
which 90 per cent component produc- 
tion apparently is planned by a revived 
Arab Organisation for Industrialisation 
(AOD. 





ISRAEL: 
JDAMs planned for F-16s 
The first export customer for 


Boeing/MDC’s Joint Direct Attack 
Munition (JDAM) precision-guidance 
bomb kit will be the Israeli air force 
(IDF/AF), from a US$8.2 million FMS 
contract signed on 1 June. JOAM 
compatibility is planned by the 
IDF/AF for its Peace Marble II/III 
F-16s, with incorporation of Honey- 
well HG1700 GPS tail-kits on standard 
US 907-kg (2,000-lb) Mk 84/ 
BLU-109 bombs. Having a current 
unit cost of only about US$20,000, 
JDAM kits are also available for 227-kg 
(500-Ib) Mk 82/BLU-111 and 454-kg 





(1,000-Ib) Mk 83/BLU-110 bombs, to 
achieve CEP accuracies of less than 10 
m (33 ft) from stand-off ranges of up to 
24 km (13 nm). 


Navy King Airs sought 


Plans for the purchase of five specially- 
equipped Raytheon Beech B200 King 
Air light turboprop twins were 
revealed earlier in 2000 by the Israeli 
navy. The B200s were needed to 
replace three twin-turbofan IAI 1124N 
Sea Scan versions of the Westwind 
light jet transport, for armed maritime 
patrol, interdiction and surveillance 
roles. Customised equipment in the 
new aircraft is expected to include Elta 
radar and provision for armament, as in 
the King Airs ordered in 1999 to 
replace IDF/AF  special-mission 
Douglas C-47s. 


SAUDI ARABIA: 
Hawk SAM upgrade 


Modernisation of Saudi Arabia’s Patriot 
and Hawk air defence systems is 
planned from a US$300 million direct 
sale contract announced by Raytheon 
in May. In addition to technical aid at 
Patriot and Hawk sites and service 
depots throughout Saudi Arabia, the 
contract will provide training to oper- 
ate the associated weapons and equip- 
ment, plus logistics support for spares 
until December 2002. 


SYRIA: 


Russian arms talks renewed 








Massive debts still owed by Syria for 
Soviet arms supplies have apparently 
not prevented renewed negotiations 
earlier in 2000 for resumed procure- 
ment of Russian combat equipment. 
According to Moscow sources, new 
Syrian arms purchases costing up to 
US$2 billion were expected to include 
at least one squadron of Sukhoi Su-27 
air superiority fighters, with associated 
weapons and support equipment. 
Priority was also being given to Almaz 
S-300 (SA-10 ‘Grumble’) SAM batter- 
ies, among ground-based systems. 


Under Peace Crown II Lockheed Martin began the delivery of Bahrain’s 
second batch of F-16C/D Block 40s on 22 June 2000. The 10 AMRAAM- 
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capable F-16s add to the eight F-16Cs and four F-16Ds already in service. 
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It is thought that No. 6 Squadron, IAF, is now operating Jaguar IS aircraft 
alongside radar-equipped Jaguar IMs in the anti-ship role. This aircraft is 
seen landing at the unit’s base at Poona. 


Africa 


NIGERIA: 


C-130s refurbished through 
US aid proposals 





An initial US$4 million in aid to refur- 
bish the NAF’s eight Lockheed 
C-130H tactical transports, plus help 
with restructuring and modernising 
Nigeria’s oversized but decaying armed 
forces, was promised by US Defence 
Secretary William Cohen during an 
African tour earlier this year. Like most 
NAF aircraft, the C-130s have been 
virtually grounded because no funding 
has been allocated for spares and tech- 
nical support from a current annual 
military budget of only US$300 
million. Restoration of democracy in 
Nigeria has resulted in the US propos- 
ing to share initial US$7 million annual 
security assistance costs, plus a 
US$600,000 International Military 
Education and Training (IMET) 
programme contribution. 





SIERRA LEONE: 
Mi-24 operations reported 





Two mercenary-operated Mil Mi-24V 
‘Hind-D’ helicopter gunships were 
being flown from Lungi international 
airport on behalf of the Sierra Leone 
government, according to British 
military observers returning from UK 
support operations there earlier this 
summer. Sierra Leone has never had 
more than a nominal air force, with a 
few light aircraft, although five 
Mi-24Vs and a single Mi-17 supplied 
from CIS sources in 1995 were flown 
by South African mercenary crews in 
attacks against Revolutionary United 
Front guerrillas and general support 
roles. 

The two remaining Mi-24s were still 
being operated by a single South 
African pilot on harassment sorties 
against rebel guerrillas, with stub wing- 
mounted AT-2 ‘Swatter’ wire-guided 
anti-tank missiles, bombs, rocket pods 
and a four-barrelled 0.5-in 9-A-624 
rotary machine-gun firing at up to 
5,000 rounds per minute in a chin- 
mounted turret. 


Above: A Vietnamese Su-27 lands at Phan Rang. Previously based at Cam 
Ranh Bay, the aircraft appear to have moved to Phan Rang permanently. 


Below: Also at Phan Rang is the 937th Regiment, which operates this blue- 
painted Su-22M4 ‘Fitter’. The regiment also has Su-22UM3 two-seaters 


assigned to it. 


Southern Asia 


INDIA: 





Hawk trainers head new 
IAF procurement plans 


BAE Hawk advanced jet-trainers 
(AJTs), unmanned air vehicles from 
Israel and new AWACS aircraft were 
among the main equipment procure- 
ment items planned in India’s record 
FY 2000 defence budget, announced 
earlier this year. Military spending in 
the fiscal year from April 2000 to 
March 2001 will rise by 28.9 per cent 
over the 1999 total, to a new level of 
Rs585.87 billion (US$13.6 billion). 
Over half will go to the Indian army, 
while the Indian Air Force will receive 
some Rs78.96 billion (US$1.83 
billion). 

Included in the UAVs are IAI Malat 
Division’s short-range Searcher 2 and 
medium-altitude long-endurance 
Heron 2s from a US$100 million 
Indian army order. They will form part 
of new surveillance equipment 
required to monitor movements of 
Pakistani-backed rebel forces along the 
disputed Kashmir border areas, accord- 
ing to Defence Minister George 
Fernandes. Israeli sensors and secure 
ground datalinks are reportedly being 
sought to augment the equipment of 
Beriev A-50U AWACS aircraft, in 
which the IAF is interested, following 
a 40-day evaluation lease in April of a 
Russian air force ‘Mainstay’, complete 
with crews, for an estimated US$1.95 
million. 

Approval was finally given in the 
new budget for procurement of 66 
BAE Hawk AJTs, for which the 
Dassault/Dornier Alpha Jet had also 
been shortlisted, as one of the IAF’s 
most urgent requirements. “A single 
vendor situation has been reached,” 
said Fernandes in his budget statement, 
“and we are looking at the Hawk offer 
to negotiate on fly-away aircraft.” 
According to India’s Parliamentary 
defence committee (PDC), detailed 
discussions were apparently also 
continuing for Hindustan Aeronautics 
Ltd (HAL) to undertake licensed 
production of 40 or more Hawks, 
costing about US$1.5 billion overall. 

FYO00O defence budget funding 
reportedly was being sought for 10 
Dassault Mirage 2000 multi-role fight- 
ers, as attrition replacements, as well as 
for IAF MiG-29 upgrades, plus 
AWACS and air-refuelling tankers. 
PDC recommendations further 











included funding for HAL to launch 
co-production of 140 more Sukhoi 
Su-30s for the IAF, despite concern 
expressed in the latest report by India’s 
Comptroller & Auditor General 
(CAG) office over delays of two years 
expected with the IAF’s Rs73.17 
billion (US$1.68 billion) procurement 
programme for 50 of these multi-role 
combat aircraft. 

Over 50 IAF flight and ground 
personnel were involved with Russian 
air force (VVS) crews in extended pre- 
induction trials, training and demon- 
strations of an A-50M, following its 
April arrival at Chandigarh, in the 
extreme north of India. The IAF later 
assessed the operational effectiveness of 
the A-50’s 230- to 400-km (124- to 
216-nm) range MNIIP Shmel-M 
surveillance radar and associated 
processing and data transfer equipment, 
to monitor the activities of insurgent 
tribal forces near the disputed Kashmir 
and Pakistani borders. 

IAF lease or procurement of up to 
three Ilyushin []-76-based A-50Us 
could then follow, to replace India’s 
own moribund AWACS programme, 
effectively ended by last year’s crash of 
the HAL/HS 748 prototype. As a 
large-scale II-76 operator, the IAF is 
reportedly ‘keenly interested’ in the 
Il-78 ‘Midas’ dedicated tanker/trans- 


port version. 





Su-30 programme delays 


Delays of up to two years in the IAF’s 
Sukhoi Su-30 procurement 
programme reported by the Comptrol- 
ler & Auditor General (CAG) were 
attributed partly to failure of India’s 
Defence Research and Development 
Organisation (DRDO) and its affiliated 
Aeronautical Development Establish- 
ment to meet 1997-98 deadlines for 
initial supplies of several key indige- 
nous mission system components. 
These components included mission 
and radar computers, plus a display and 
programmable signal processors, the 
last of which now is being supplied by 
Russia, integrated with the Su-30’s 
standard NIIP NOO1 pulse-Doppler 
multi-mode radar and IRST, incorpo- 
rating a laser designator/rangefinder. 

Selection of the remaining Western 
avionics items, including the electronic 
warfare suite and countermeasures 
dispensing system, digital map genera- 
tor, flight data recorder, and buddy 
refuelling pods, was finalised only in 
October 1999. These items will 
supplement the Sextant avionics suite 
ordered for India’s Su-30MKIs, 
comprising multi-function liquid- 
crystal cockpit colour displays, a VEH 
3000 wide-angle holographic HUD, 
and Totem ring-laser gyro INS/GPS, 
together with eight stand-by instru- 
ments, for delivery between late 1998 
and 2004. 

Following the Rs61.3 billion 
(US$1.58 billion) order in November 
1996 for the first 40 Su-30s, only 


Russian avionics have been fitted to 
the initial batch of eight delivered to 
India from March 1997. These are air 
defence-optimised Su-30Ks, with a 
standard retractable air-refuelling 
probe, built by the Irkutsk Aircraft 
Production Association (IAPO) output 
for the Russian air forces. They are 
being flown for type conversion and 
operational training by No. 24 
Squadron from Lohegaon air base, near 
Pune, now supplemented by a further 
10 ordered from a Rs11.87 billion 
(US$306 million) contract in Decem- 
ber 1998, for virtually immediate 
delivery from IAPO. 

Apart from prototype installations, 
Sextant avionics will first feature in 18 
partly upgraded IAF Su-30MK-1s 
planned for delivery from IAPO 
between June 2000 and mid-2001, 
from a revised schedule agreed in 
August 1998. The IAF now is unlikely 
to take delivery of its first six definitive 
Su-30MKIs with their additional 
canards and thrust-vectored Lyul’ka 
AL-37FU turbofans, currently still in 
prototype form, before December 
2002, the remainder following in 
2003. Retrofits to similar MKI stan- 
dards are also planned of the IAF’s 
earlier Su-30s, 


Indian naval aviation 
expansion planned 


Planned Indian navy procurement of 
another six Tupolev Tu-142M four- 
turboprop maritime surveillance 
aircraft from Russia, costing about 
US$200 million, will supplement eight 
similar Mod 4 ‘Bear-Fs’ operated by 
312 Squadron from INAS Arakonam 
since 1990. Following completion of 
contractual negotiations with the 
Rosvoorouzhenie state arms agency, 
the additional Tu-142s are expected to 
replace the IN’s ageing Ilyushin II-38s 
operated by INAS 315 from Dabolim, 
Goa. Initially armed with IN’s BAeD 
Sea Eagle anti-ship missiles, the 
Tu-142s are expected to operate with 
new Russian air-launched versions of 
the 3M-54 (SS-N-27) at a later date. 
They are scheduled to be supple- 
mented by six or more Tupolev 
Tu-22M3 supersonic swing-wing 
bombers for maritime strike roles. 

Indian navy negotiations were near- 
ing finalisation with Russia earlier in 
2000 for IN receipt of the 1998- 
vintage Admiral Gorshkov (formerly the 
Baku), which is the last such Russian 
V/STOL carrier, the two others 
having been scrapped. Indian procure- 
ment costs apparently would be limited 
to the carrier’s refurbishment, re- 
equipment and possible additional bow 
ramp — if Delhi ordered up to 30 
navalised MiG-29Ks as its main equip- 
ment. 


Slow MiG-21 progress 


Russian flight development trials of the 
first two prototypes of the Indian air 
force’s MiG-21bis Mach 2 fighter and 
two-seat MiG-21UM combat trainer 
were expected to be completed in 


July, according to Defence Ministry 
reports in Delhi. Delays of some two 
years in the original schedule have 
similarly prevented Hindustan Aero- 
nautics, through its Nasik Aircraft 
Division, from starting installation in 
the remaining 123 IAF MiG-21s, now 
expected for completion in 2002-03; 
the first 36 Sokol upgrade kits and 
associated equipment are now 
expected this year. 

Although a further 25 per cent of 
the overall flight test and operational 
development programme remained to 
be completed after July 2000, initial 
IAF deliveries are still expected in 
2001. First launched in 1996, in 
conjunction with VPK MAPO and 
the ANPK Sokol plant in Nizhni 
Novgorod, India’s US$400 million 
MiG-21 upgrade contract included 
options for another 50 aircraft, which 
now seem unlikely to be taken up. 


More Mi-17s ordered 


In May, Indian Air Force orders worth 
some US$170 million were finalised 
through Russia’s Aviaexport and 
Promexport Federal Enterprise for 40 
Mi-17-1V ‘Hip-Hs’. This followed 
earlier procurement of over 100 Mil 
Mi-8 and up to 80 later Mi-17 trans- 
port and utility helicopters. Developed 
and produced by the Kazan Helicopter 
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Plant, in conjunction with the Mil 
OKB, the Mi-17-1V is fitted with 
uprated Klimov TV3-117VM 
turboshafts for high-altitude and tropi- 
cal operations. Promexport is supervis- 
ing modification of those Indian 
aircraft slated for assault operations 
with provision for stub wing-mounted 
armament, and Kazan’s hydraulically- 
operated rear-loading ramp, developed 
for the Mi-17MD, for rapid vehicle 
transfers and paratrooping. 

Required for Indian Himalayan 
support operations in Kargil border 
clashes with Pakistan, the helicopters’ 
planned delivery within 13 months 
will supplement about 65 earlier 
Mi-17s in current IAF service. Kazan 
has built over 1,200 Mi-17s since 
1982, mostly for military use, including 
recent contracts from Colombia, 
Egypt, Laos, Malaysia, Uganda and 
Vietnam. 


PAKISTAN: 
Upgraded Mirage deliveries 





Deliveries are still continuing from 
France of 36 ex-French air force 
Dassault Mirage 5Fs and six Mirage 
IIIBE two-seat combat trainers, which 
are being upgraded with new avionics 
by SAGEM and SOGERMA, through 
the PAF’s Blue Flash 6 programme. 
This was originally scheduled for 








Supporting US-based Republic of 
Singapore Air Force F-16s 
participating in Exercise Maple Flag 
was this RSAF KC-135R, one of two 
delivered (from four on order). The 
KC-135s normally operate as a 
training detachment at McConnell 
AFB, Kansas, hence the ‘Keeper of 
the Plains’ fin-stripe. 


completion in mid-1999, but third 
batch deliveries earlier this year 
brought the overall total to that time 
to only 24. In addition to SAGEM’s 
MAESTRO digital avionics, upgraded 
equipment includes an integrated 
electronic warfare suite, provision for 
night-vision goggles, FLIR, a laser 
rangefinder, and single-point pressure 
refuelling: 

In the absence of progress with the 
planned Sino-Pakistan FC-1 develop- 
ment of the MiG-21, negotiations 
have been instigated by the PAF for 
procurement of around 50 less 
advanced CAC F-7MG versions, 
according to its C-in-C, Air Chief 
Marshal Pervaiz Mehdi Qureshi. 
Under development since 1993, the 
cranked-wing F-7MG is required to 
replace the two squadrons of Chinese- 
built Shenyang F-6s (MiG-19) air 
superiority fighters in current PAF 
service. 


SRI LANKA: 


Expansion sought 


Having operated five IAI Kfir C.2 
fighter-bombers and a Kfir TC.2 two- 
seat combat trainer from Katunayake 
since 1996, the Sri Lankan air force has 
been negotiating the purchase from 
Israel of another eight ex-IDF/AF IAI 
Kfir C.2s. After refurbishment by the 
Lahav Division of Israel Aircraft Indus- 
tries, the later Kfirs will supplement the 
survivors of the original batch in coun- 
tering recent territorial gains by rebel 
Tamil Tiger forces in the northern 
Jaffna peninsula area. 

Two more Bell Textron 412SP util- 
ity helicopters have also been included 


Japan’s F-2 support fighter 
programme develops slowly, with 
the first production aircraft now 
flying (left) and tests continuing 
with the four XF-2 prototypes (no. 4, 
below). Lockheed Martin signed a 
fourth contract for component 
supply, which now covers 36 
aircraft. First delivery to the JASDF 
is scheduled for late summer. 
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Below: While the RAAF’s Nos 3 (at 
Tindal) and 75 (at Williamtown) 
Squadrons fly Hornets in the air 
defence role, No. 77 Squadron 
specialises in close support. 
Supporting the F/A-18s are three 
grey-painted PC-9/A(F)s, which 
serve with ‘C’ Flight in the FAC role. 


in recent US economic and military 
aid proposals to the Sri Lankan govern- 
ment. They will follow earlier deliver- 
ies of four operated by the SrLAF’s 
No. 4 Squadron from Katunayake, 
Cololmbo, plus a half-dozen Bell 206s 
and 10 Bell 212s. 


Far East 


CHINA: 





US concern voiced over 
Israeli AWACS contract 


Cuts in US military aid to Israel were 
discussed in Congress following objec- 
tions voiced in April by President 
Clinton to visiting Israeli Prime Minis- 
ter Ehud Barak concerning his 
commitment to supply China with an 
Ilyushin [l-76-based airborne early- 
warning and control system. Work has 
already started in Israel on China’s 
US$250 million AWACS contract, to 
cover prototype tri-segment installa- 
tion of the Elta’s Phalcon phased-array 
planar radar in a fixed dorsal radome of 
a Beriev-modified II-76, plus associated 
Elint and ESM systems. 

Complaints by Clinton of ‘problems 
and discomfort’ from the programme 
apparently were linked with assertions 
that key equipment being supplied to 
China from Israel involves sensitive 
and advanced American technologies 
originally transferred for specific Israeli 
use. Four AWACS aircraft, costing 
around US$1 billion, reportedly are 
required by China; that county, 
however, may have problems funding 
the full programme. 

China allegedly is also flight-testing 
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Right: One of two Boeing 727-22Cs 
flown by the RNZAF’s No. 40 
Squadron, NZ7271 first flew on 24 
September 1968 and served until 
1981 with United Air Lines. Once 
termed the ‘Whispering Trijet’, the 
noisy and thirsty 727s are now in 
sore need of replacement. 


a Shaanxi Y-8 (An-12) four-turboprop 
transport equipped with a horizontally- 
mounted Racal Searchwater/Skymaster 
360° surveillance radar. Up to eight of 
these systems were bought by the PRC 
in 1996 for US$66 million, for AEW, 
mid-course missile guidance, and 
targeting applications. 





Russian carrier procurement 
imminent? 


According to press reports from 
Moscow, the Russian government was 
finalising a contract with China earlier 
in 2000 for its purchase of the 40000- 
tonne (39,360-ton) V/STOL carrier 
Kiev. As one of four new through-deck 
cruisers similar in concept to Britain’s 
‘Invincible’ class, Kiev was launched in 
1972 to carry up to 12 Yakovlev Yak- 
36M ‘Forger’ V/STOL fighters, plus a 
few Kamov Ka-25 ‘Hormone’, Ka-27 
‘Helix’ or Ka-29 ‘Helix-B’ ASW and 


assault helicopters. 


MYANMAR: 
More K-8s delivered? 


First reported in 1997, deliveries of the 
Hongdu Aviation Industry Group’s 
K-8 Karakorum basic jet trainer have 
been continuing to the Myanmar air 
force, with at least a dozen now 
believed to be in Burmese service. 
They have followed reputed orders for 
eight from Zambia, which themselves 
followed pre-production batches of up 
to 15 for China and Pakistan. All are 
believed to be powered by TFE731- 
2A-2A turbofans, from 58 delivered by 
AlliedSignal from initial Chinese 
contracts by June 1996. 








THAILAND: 





Equipment upgrades 


Thai military procurement priorities 
have been transferred from new equip- 





ment to upgrades of its existing inven- 
tories, following recent defence budget 
cuts. While disposing of its dozen or so 
Northrop F-5A/Bs, the Royal Thai 
Air Force revived August 1998 
attempts to modernise 31 F-5E/Fs in 
current RTAF service with new digital 
avionics through a four-year US$66 
million contract agreed in May with 
Elbit Systems and the Lahav Division 
of Israel Aircraft Industries. RTAF 
F-5E/F upgrades are expected to start 
later in 2000, following funding nego- 
tiations and contract signature. 
Upgrades costing about US$60 
million are planned for over 90 Thai 
army Bell UH-1H Iroquois utility 
helicopters, plus 20 or so in long-term 
RTAF service, for which formal bids 
recently were awaited. Bell/US 
Helicopter’s widely-sold US$2.2 
million Huey II package, which 
combines an uprated Honeywell T53- 
703 turboshaft with Bell 212 transmis- 
sion, tailboom and rotor blades, plus 
new avionics incorporating GPS, now 
faces renewed competition in Thai- 
land. A similar T53-703-based 
Airwork/Helipro upgrade kit, devel- 
oped by US Airwork’s New Zealand 
subsidiary and Global Helicopter 
Technology in Texas, reportedly is 
being offered for half the unit cost. 


Australasia 


AUSTRALIA: 
Budget problems 





Several major procurement 
programmes have been put on indefi- 
nite hold because of government 
spending cuts. They include the A$600 
million (US$366 million) Project Air 
5190 Light Tactical Airlift Capability 
(LTAC) replacement of 14 DHC-4 
Caribous, for which the CASA C.295 
and Alenia/LMTAS C-27] were short- 
listed, and the A$1 billion (US$609 
million) Project Air 5416 Echidna 
common airborne defensive electronic 
warfare systems. The number of 
Northrop Grumman MESA radar- 
equipped Boeing 737-700s to be 
ordered from the originally planned 
A$3.4 billion (US$1.95 billion) Project 
5077 Wedgetail AWACS programme 
may be reduced as a result of authori- 
sation for only A$2.7 billion (US$1.64 


billion), from the original seven to as 
few as four, at least initially. 

While capital expenditures in the 
A$19.4 billion 2000-2001 defence 
budget have increased to A$3.3 billion, 
against A$2.9 billion in the previous 
year, imported equipment programme 
costs have soared by A$2.98 billion 
($1.7 billion) since 1997, according to 
a National Audit Office report. This 
increase is entirely attributable to 
procurement procedures which did not 
include hedging against exchange-rate 
changes. 

These procedures now will be 
changed for the RAAF’s Project Air 
5402 programme, to replace five 
venerable Boeing 707 tanker/trans- 
ports from 2005, which is being given 
priority from 2001, Boom and probe- 
and-drogue refuelling capabilities are 
being specified, together with long- 
term privately-financed lease or 
purchase options. 


South America 


BRAZIL: 
F-5 upgrade plans finalised 





A switch in radar fire-control systems 
allowed finalisation in May of long- 


established FAB plans to upgrade the 
mission-system avionics of its 48 
Northrop F-5E/Fs, for which Elbit 
Systems was selected as prime contrac- 
tor in October 1998, in conjunction 
with EMBRAER and Singapore’s 





On 5 April 2000 the Fuerza Aérea Argentina bade farewell to the Canberra, 
B.Mk 62 B-109 making the type’s final flight on that date. A low flypast was 
performed in front of Il Brigada Aérea personnel at Parana, the Canberra’s 
base for 30 years. B-109 was previously an RAF B.Mk 2 (WH875) and entered 
service with the FAA on 14 September 1971. It was a Falklands veteran, later 
painted with 15 mission marks, and was the last Argentine aircraft to 
complete a mission before the end of the conflict. 


ST Aero. Instead of the earlier-speci- 
fied Elta EL 2032, Alenia’s FIAR 
Grifo-X pulse-Doppler multi-mode 
lightweight radar — similar to the 
Grifo-F fitted by Elbit/ST Aero to 
Singapore’s upgraded F-5E/Fs — will 
now replace the original Emerson 
APQ-159. Starting later this year, 
EMBRAER will undertake most of 
the FAB’s F-5 upgrade installations in 
the US$250 million programme. 





SIVAM orders and 
deliveries 


Eight Eurocopter AS 532 Cougar 
transport and surveillance helicopters 
ordered earlier in 2000 from a 
US$90.5 million Brazilian army 
aviation contract for Amazon Basin 
(SIVAM) support operations, will 
supplement seven AS 532s (UH-14s) 
flown by the navy since September 
1986 on utility, fleet support and 
CSAR missions. The Brazilian air 
force has recently received the first of 
four Raytheon Beech Hawker 800XP 
twin-turbofan light transports for flight 
inspection roles in connection with 
SIVAM surveillance operations. They 
will join a dozen or so earlier Hawker 
Siddeley 125 Srs 3B/RC and 400 
VC/EC/VU/EU-93s operated by the 


air force since 1968. 
CHILE: 


Pillan production extended 





Renewed interest from several 
prospective Latin American customers 
has resulted in resumed production of 
ENAER’s T-35 Pillan primary trainer, 
according to reports from Chile’s 
FIDAE aerospace show held in 
Santiago in March. An initial run of 
126 aircraft had ended in 1999 with 
delivery of eight T-35Bs to Dominica 
from October. Another four are now 
being built for follow-on options, and 
there are sales expectations of at least 
eight more this year. 

Having developed the standard T-35 
from the Piper Arrow, with a 
reinforced airframe, tandem seating 
and a 300-bhp (224-kW) Lycoming 
10-540 flat-six engine, ENAER is also 


reviving its prototype T-35DT Turbo 
Pillan, powered by a 420-shp 
(313-kW) Rolls-Royce/Allison 250 
turboprop. Negotiations have been 
reported by ENAER with two Latin 
American countries for prospective 
sales of 35 and up to 120 Turbo 
Pillans, respectively. 


COLOMBIA: 


More US helicopter 
supplies 





US Latin American aid programmes 
awaiting Congressional approval in 
June included the proposed supply to 
the Colombian government of 60 
upgraded Bell UH-1H Huey II utility 
helicopters for drug detection and 
interdiction roles. Proposals were also 
being considered for the inclusion of 
another 30 Sikorsky UH-60Ls, of 
which 30 are already operated by the 
Colombian forces, plus 14 more armed 
versions ordered in late 1999. 


VENEZUELA: 
C.212MPAs back in service 


Redelivery was completed in April of 
three CASA C.212MPA maritime 
patrol aircraft of the Venezuelan navy, 
following major overhauls by their 
original manufacturer in Spain. Four 
C.212MPAs were originally delivered 
to Venezuelan naval aviation in 1986, 
supplementing four transport and util- 
ity versions from earlier procurement. 
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This AMX-T (local designation A-1B) wears the centaur badge of 3°/10° GAv, 
Forca Aerea Brasileira on the fin. The unit flies from Santa Maria. 


North America 


CANADA: 





New Hawk trainer orders 
precede NFTC inauguration 


In June, BAE Systems confirmed 
contracts from Bombardier Aerospace, 
as prime contractor for the NATO 
Flying Training in Canada (NFTC) 
programme, for two more Hawk 115 
advanced/lead-in fighter trainers, with 
an option for a third, increasing the 
original 1998 US$571.4 million order 
to 20. Requirements for additional 
NFTC Hawks followed the RAF’s 
recent decision to send up to 20 
student pilots annually, from 2001, for 
training in Canada over the next 10 
years, plus Singapore’s similar new 
C$240 million (US$165 million) 20- 
year contract with Bombardier. 

Delivery of the first two Hawk 115s, 
originally due in May, was made from 
BAE Systems’ Warton airfield in time 
to meet the official NFTC opening at 
Moose Jaw, Saskatchewan on 6 July. 
The aircraft are equipped with new 
digital mission avionics and cockpit 
instrumentation. Instructor conversion 
for the NFTC’s fast-jet syllabus had 
begun by then, and the first advanced 
training course (NFTC III) using the 
Hawk 115 was due to start in October. 
Operational conversion (NFTC IV) 
will then follow on the Hawk 115 at 
Cold Lake, Alberta. 

BAE Systems also received a US$30 
million rolling five-year repair and 
overhaul support sub-contract for the 
NFTC Hawks, incorporating guaran- 


teed turnaround times. The UK 
company will provide an enquiry 
service and technical publication 
amendments, together with field 
service representatives based in Canada 
for the first 12 months of the contract. 

Training of two Singaporean air 
force instructors in Canada will be 
followed by the first of six SAF student 
pilots per year, after their basic train- 
ing, until 2020. SAF aircrew have been 
training in Canada since 1994, when 
its first students began their Air Navi- 
gator’s course at Winnipeg, Manitoba. 
More recently, SAF pilots have under- 
gone multi-engine training at South- 
port, Manitoba. NFTC instructor 
training has already started, and the 
first students were expected to arrive in 
spring 2000. Singapore, NFTC’s first 
non-NATO customer, is expected to 
be followed by others from outside the 
alliance. 

Three more European countries are 
discussing NFTC participation, and as 
current members seek additional train- 
ing slots, BAE considers prospects for 
more Hawk 115 sales to be ‘very real’. 

Delivery of the first four of 24 
NFTC Raytheon T-6A-1 turboprop 
basic trainers, known in Canada as the 
Harvard II, began from the Beech 
factory in April, with nine following in 
May, and the remaining 11 due by the 
year’s end, 


Rarely straying far from its base at 
Paramaribo, this BN-2A Defender 
serves with the Surinam Defence 
Force on coastal patrols. 
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UNITED STATES 


Contract pilots 

Faced with the greatest pilot shortage 
in its history, the US Air Force is 
resorting to new measures, including 
using Reservists as flight instructors for 
the first time. Now, the Air Force will 
employ private contractors to fly the 
T-43A (Boeing 737-200) navigation 
trainers operated by the 12th Flying 
Training Wing at Randolph Air Force 
Base, Texas. By hiring EG&G Techni- 
cal Services to operate the trainers, the 
USAF will free up 26 uniformed pilots 
for other duties. EG&G already oper- 
ates a dozen 737s, some of which are 
T-43A models, for ‘Janet Airlines’, the 
clandestine Las Vegas, Nevada carrier 
which services Groom Lake and the 
National Test Site. 

Flight crew of the T-43A consists of 
two pilots, with provision for an 
additional seat for crew chief or check- 
ride instructor. For its navigator train- 
ing mission, the interior of the T-43A 
is configured with stations for 12 
student navigators, four advanced 
trainees, and three instructors. 

The T-43A has a number of internal 
differences from its airliner counter- 
part, including the version used by 
‘Janet Airlines’. The fuselage mounts 
additional avionics aerials and has an 
800-US gal (3028-litre) auxiliary fuel 
tank in the aft compartment. The 
T-43A has only a single door and nine 
windows along each side of the cabin, 
and the floor is strengthened to carry 
heavy avionics consoles and operating 
desks. The aircraft is powered by two 
14,500-lb (64.49-kKN) thrust Pratt & 
Whitney JT8D-9 turbofan engines. 


KC-130] first flight 


The first Lockheed KC-130J Hercules 
II for the US Marine Corps (BuNo. 
165735, c/n 5488) made its initial 
flight at Marietta, Georgia on 14 June 
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2000 with a crew of pilot Bruce 
Remick, co-pilot Ed Delehant, systems 
specialist Cary Depew, and avionics 
systems specialist Chuck Missipp. The 
Marine Corps is billing the second 
generation ‘Herk’ as the answer to its 
needs for air-to-air refuelling, rapid 
ground refuelling and airlift roles. The 
Marines have eight of these aircraft on 
order, as of FY 2000, and were 
expected to get approval for three 
more in the 2001 defence budget. The 
Marine Corps would like to acquire 51 
to replace its current fleet of ageing 
KC-130F/Rs. The first aircraft was 
slated to be turned over formally to the 
Marines in late 2000. 

The KC-130] has a 57,500-Ib 
(26082-kg) (8,455-US gal/32005-litre) 
fuel offload capacity using wing fuel 
and external tanks. The aircraft also has 
the capability to carry an additional 
24,392 lb (11064 kg) (3,600 US 
gal/13627 litre) in a specially config- 
ured internal fuselage tank. The tanker 
uses the probe-and-drogue configura- 
tion to refuel helicopters and jet 
aircraft, and employs the Flight Refu- 
elling Ltd Mk 32B-901E aerial 
refuelling system which features micro- 
processor-controlled, electrically- 
driven hose reel units. 





Rodeo winners 


The 6th Air Refueling Wing, MacDill 
Air Force Base, Florida was the winner 
of Air Mobility Command’s biennial 
Rodeo competition, held in June 2000 
at Pope Air Force Base, North 
Carolina. The wing, which operates a 
single squadron (191st Air Refueling 
Squadron) equipped with KC-135R 
Stratotankers, managed to take 
honours in competition with transport 
and tanker units, even though its 
members won none of the individual 
events. AMC commander General 
Tony Robertson said the win demon- 
strates that the tanker force has been 





The latest type to enter US Marine 
Corps service is the Cessna UC-35C, 
the military designation of the 
Citation Ultra. Two aircraft will 
serve on liaison/staff transport 
duties. 


fully integrated into a command that 
previously operated only airlifters. 
Rodeo 2000 featured more than 80 
teams from 16 countries, along with 
the US Air Force, competing for the 
title “best of the best” in flying, main- 
tenance, aerial port, security forces, 
special tactics and aeromedical evacua- 
tion categories. 


X-31 


The surviving Rockwell/MBB X-31 
research aircraft has arrived at NAS 
Patuxent River to begin a two-year 
programme that will use thrust vector- 
ing to develop ESTOL (extremely 
short take-off and landing) capabilities. 

The joint US-German programme is 
dubbed Vector and is a follow-on to 
the DARPA (Defense Advanced 
Research Projects Agency) effort that 
ended in 1995. One of two X-31s 
crashed at Edwards Air Force Base, 
California on 19 January 1995 after test 
pilot Karl Lang ejected successfully. 
The single-seat, fighter-like X-31 is 
powered by a 12,000-lb (53.37-kN) 
thrust General Electric F404-GE-400 
turbojet, the engine used on the 
McDonnell FA-18C/D Hornet. It uses 
a three-paddled vectored exhaust 
system. 

The X-31 will be used in the Vector 
programme to develop and demon- 
strate applications in: (1) ESTOL, 
using thrust vectoring, (2) the 
Advanced Air Data System, and (3) 
tailless/reduced vertical tail configura- 
tions. 


T-45 Goshawk 


Boeing has delivered three T-45C 
Goshawks in US Marine Corps mark- 
ings, to recognise that many of flyers 
who earn naval aviator wings are 
Marines. In April 2000, Lieutenant jg 
Brian Hess became the 1,000th student 
to earn his wings in the T-45. At that 
juncture, the US Navy was operating 
74 T-45A models at NAS Kingsville, 
Texas and 34 T-34C models at NAS 
Meridian, Mississippi. 





SH-60 news 


The US Navy is planning more 
missions for its H-60 Seahawk fleet at a 
time when the number of helicopters 
being purchased is being cut for budget 
reasons. The Navy is adding to long- 
standing reconnaissance, surveillance, 
resupply, search and rescue, and anti- 
submarine missions. By 2005, the 


Among the more unusual types 
flown by the US Army is the Cessna 
O-2A, operated by the Yuma Proving 
Grounds Test Support Division at 
Laguna Army Air Field, Arizona. The 
aircraft has had a front propeller 
spinner added. 


service intends to rely on its rotary- 
winged fleet for mine countermeasures 
and anti-submarine warfare, using 
newly upgraded SH-60R and CH-60S 
Knighthawk variants. The SH-60R 
will combine the anti-submarine 
missions of the current SH-60B and 
SH-60F, while the CH-60S will 
handle combat SAR, mine counter- 
measures and logistics missions. 

The US Navy’s FY 2001 submission 
seeks to upgrade four SH-60 heli- 
copters to SH-60R (for US$162 
million) instead of eight as originally 
projected. In 2002, the Navy plans to 
buy only eight SH-60Rs instead of the 
18 once planned. 

Helicopter Support Squadron Three 
(HC-3) at NAS North Island, Califor- 
nia was scheduled to receive its first 
CH-608S (replacing the UH-46D Sea 
Knight) in October 2000, with 10 
helicopters to be delivered by Novem- 
ber 2001, plus seven more by 2005, 
HC-3 will function as the training 
squadron for both current SH-60Bs 
and the newly arriving CH-60Ss. The 
Navy plans to retire its entire fleet of 
70 UH-46D helicopters by December 
2003. 





T-6A Texan II delivery 


After a delay of almost a year, in 
March 2000 Raytheon began deliveries 
of the T-6A Texan II primary trainer 
to initiate MOT&E (Multi-Service 
Operational Test and Evaluation) for 
the US Air Force and Navy at 
Randolph AFB, Texas. The seven- 
month MOT&E initially involves two 
T-6As, although the manufacturer was 
scheduled to deliver 26 in 2000. The 
trainer, which is based on the 
Beech/Pilatus PC-9 Mk II and forms 
part of the JPATS (Joint Primary 
Aircraft Trainer System), is now sched- 
uled to become operational with the 
US Air Force in 2001 and with the US 
Navy in 2003. 

A May 2000 ceremony marked the 
arrival of what was billed as the first 
production T-6A (actually aircraft 
95-3008, factory designation PT-12) to 
the 12th Flying Training Wing’s 559th 
Flying Training Squadron (which 
trains instructors) at Randolph Air 
Force Base, Texas, in May 2000. 


C-40 scheduled soon 


The US Navy’s Fleet Logistics 
Squadron Five Nine (VR-59), alias the 
‘One Star Express’, is slated to become 
the first operator of the C-40A trans- 
port (the US Navy version of the 
Boeing 737-700C, which acquired its 
current designation after being briefly 
designated C-39A). The Naval Air 
Reserve squadron (‘RY” tailcode) was 
established on 1 October 1982, oper- 
ates three Douglas C-9Bs, and was 
located at NAS Dallas, Texas until its 
recent move to Joint Reserve Base 
Fort Worth, Texas, which is the 
former Carswell AFB. 

The first C-40A is undergoing flight 
test at Boeing Field in Seattle, Wash- 
ington, and the second was scheduled 


to begin flight tests in July 2000. The 
Navy recently ordered its fifth C-40A 
in a programme called UFEAR 
(Unique Fleet Essential Airlift 
Replacement). 


RQ-1A Predator 


The US Air Force has ordered 12 
more General Atomics RQ-1A Preda- 
tor UAVs (unmanned aerial vehicles) 
and supporting equipment in a 
US$49.4 million contract. This brings 
to 72 the number of Predators 
purchased so far. General Atomics is 
now developing the Predator B, a 
propjet-powered version that is 
designed to offer greater flexibility. 


TCAS Galaxy 


The first C-5 Galaxy equipped with 
TCAS (Traffic Collision Avoidance 
System) made its maiden flight at 
Marietta, Georgia on 10 January 2000. 
The aircraft was 86-0026, which had 
recently served at Travis Air Force 
Base, California. Lockheed Martin is 
modifying all 126 C-5A, B, and C 
models with TCAS to reduce the risk 
of mid-air collisions. 

Meanwhile, Lockheed is vigorously 
pushing several proposals to upgrade 
the C-5 fleet — which is plagued with 
reliability problems — with new avion- 
ics and engines. It appears unlikely that 
significant funding will be available in 
the near future. 


AH-64 


The US Army recently took delivery 
of its 100th AH-64D Longbow 
Apache and is continuing to receive 
232 helicopters as part of a multi-year 
contract. Eventually, the Army hopes 
to procure a second batch of 298 
D-model Apaches. The Apache is now 
operational with two US Army battal- 
ions, and Boeing has also delivered 
nine to the Netherlands and six to 
Westland. 


RQ-4 Global Hawk 


The US Air Force and Teledyne Ryan 
have been soliciting a great deal of 
attention for the RQ-4A Global Hawk 
UAV, which passed the 500-hour 
mark during the programme’s 43rd 
successful test sortie on 17 March 
2000. The Air Force has begun to 
investigate suitable locations for the 60 
UAVs: under consideration are Beale 
AFB, California, Edwards AFB, Cali- 
fornia, Ellsworth AFB, South Dakota, 
Tinker AFB, Oklahoma, and Wright- 
Patterson AFB, Ohio. Personnel asso- 
ciated with the programme will visit 
each location, and a decision is 
expected to be made in 2001. 

Test and evaluation continues in 
preparation for the type entering oper- 
ational service. On 8 May 2000, 
RQ-4A No. 4, serial 98-2004, 
departed Eglin AFB, Florida and flew 
to Portugal to conduct radar imagery 


tests before returning to the USA, 
completing the mission in 28 hours. 
The mission was the type’s first trans- 
oceanic operation, and was part of the 
joint military exercise Linked Seas 
2000. During the mission, the Global 
Hawk downlinked radar images of 
Fort Bragg and the aircraft-carrier USS 
George Washington, berthed at Norfolk 
Naval Yard, before proceeding to 
Portugal. Images of various Portuguese 
locations were downlinked to the 
Regional Commander at Supreme Air 
Command Atlantic (SOUTHLANT) 
via the Joint Analysis Centre at RAF 
Molesworth. 

The No. 3 RQ-4A (98-2003) is 
now part of the flight programme after 
being damaged in a 6 December 1999 
runway mishap at Edwards Air Force 
Base, California. USAF investigators 
have determined that the loss of the 
No. 2 aircraft (98-2002) on 29 March 
1999 was caused when a signal not 
intended for the aircraft reached it 
from Nellis Air Force Base, Nevada: 
the RQ-4A, in effect, was ordered to 
commit suicide, and did so. The 
Global Hawk rolled into a dive from 
41,000 ft (12497 m) and never recov- 
ered. The aircraft had entered a phase 
of flight test in which the US Air 
Force was extensively evaluating its 
E/O, IR, and SAR equipment. The 
USAF has not committed to produc- 
tion, but three additional prototypes 
are being assembled. 

The USAF expects Global Hawk to 
provide high-altitude, long-endurance, 
battlefield reconnaissance imagery. 
When operational, it will be able to fly 
autonomously at 60,000 ft (18288 m) 
and remain on station for more than 
24 hours, complementing the U-2 in 
the reconnaissance role. It is powered 
by a single 7,050-lb (31.35-kN) thrust 
Rolls-Royce A3007H turbofan engine 
and carries a 2,000-Ib (907-kg) equip- 
ment package of electro-optical, infra- 
red and synthetic aperture radar 
sensors. The rather large RQ-4A — it 
has a wingspan of 116 ft 2 in (35.40 m) 
— flies autonomously from take-off to 
landing, providing near real-time 
imagery for military commanders. 
Vehicle ground track and mission plan 
can be updated in real-time to respond 
to changing air traffic control needs or 
mission collection requirements. 





Marine UC-35s 


The US Marine Corps has taken deliv- 
ery of two Cessna UC-35C Citation 
Ultra executive transports (BuNos 
165740, 165741), to be operated by a 
Reserve unit at NAS New Orleans, 
Louisiana. These aircraft employ a 
different avionics fit than the US 
Army’s UC-35A model. Production of 
the Citation Ultra model is coming to 
an end, though Cessna will continue 


An F-16 from the 23rd FS, 52nd FW 
lands at Malacky air base on 1 April 
2000, having deployed to the 
Slovakian airfield to participate in 
the first USAFE live-firing training 
detachment at the Kuchina range. 
Two further USAFE detachments 
were expected /ater in the year. 
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Above: On 28 April 2000 Fort Worth delivered the 4,000th F-16, an F-16C for 
the Egyptian air force. Present orders alone will keep the line fully occupied 
to 2006, with options, if exercised, taking it to 2009. 


Below: This 412th Test Wing aircraft undertakes certification tests for the 
Lockheed Martin Fairchild Systems TARS (Theater Airborne 
Reconnaissance System) pod. The pod is built by Per Udsen/TERMA in 
Denmark, and contains a forward-oblique framing camera and medium- 
altitude electro-optical sensor, with associated control, recording and 
environmental systems. TARS is slated to enter service with five ANG units 


operating F-16C Block 30s. 


producing the Citation Encore model, 
to be designated UC-35B by the Army 
and UC-35D by the Marines. 


Last B-2 named 


The prototype B-2A 82-1066 has 
finally emerged from conversion to 
Block 30 standard, and was named 
Spirit of America during a ceremony at 
Langley AFB, Virginia on 14 July 
2000. The aircraft is the last of 21 to 
receive a name, and completes the 
programme to upgrade the B-2s to full 
operational capability. 


USAF unit structure changes 


The Air Force announced a number of 
unit structure changes during early 
March 2000. Most are restricted to the 
level of personnel assigned to imple- 





ment the new Expeditionary Aero- 
space Wings; however, those with a 
direct aviation link include the follow- 
ing: 

Air Combat Command 

The 66th Rescue Squadron, 57th 
Wing at Nellis AFB, Nevada will gain 
two HH-60G Pave Hawks. The 93rd 
ACW at Robins AFB, Georgia will 
receive an additional E-8C (with at 
least 14 received or on order at 
present). The 347th Wing at Moody 
AFB, Georgia will receive two addi- 
tional HC-130Ps; the unit eventually 
will become the 347th Rescue Wing, 
once the A-10s and F-16s have been 
relocated. The 388th FW at Hill AFB, 
Utah will gain 12 F-16CG/DGs as part 
of the drive to increase the comple- 
ment of fighter squadrons to 24 aircraft 
each. 

Air Education & Training 
Command 

The 57th Airlift Squadron at Altus 





is) 
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The F-16 is destined to become a 

rare sight at Moody AFB as the 

resident 68th and 69th Fighter 

Squadrons prepare to send their 

ee F-16CG/DGs to 
orea. 


AFB, Oklahoma will inactivate follow- 
ing the cessation of C-141B flying 
training at the end of 1999. The 14 
C-141Bs of the unit will be retired or 
relocated. 

Air Force Materiel Command 
The 46th Test Wing at Eglin AFB, 
Florida is to merge the activities of the 
39th and 40th Flight Test Squadrons, 
with the latter inactivating. At present, 
the 39th FLTS operates the OA/ 
A-10A and F-16A/B/C/D, while the 
40th FLTS utilises the F-15A/B/C/ 
D/E, UH-1N and the NC-130A. 
Most of the work of the 46th TW is 
associated with weapons development 
test, as the unit serves as the flying 
component of the Air Armament 
Center. 

Air Mobility Command 

The 62nd Airlift Wing at McChord 
AFB, Washington is to lose 15 
C-141Bs and gain 12 C-17As. 

Air Force Southern Command 
The single CT-43A (72-0283), which 
is operated by the 6th ARW at 
MacDill AFB, Florida on behalf of the 
Commander-in-Chief Southern 
Command, is to be replaced. The Air 
Force is in the process of obtaining a 
number of new VIP transports for the 
Command Support Aircraft mission. 


In April 2000 the Lockheed Martin 
Aeronautics Company delivered the 
first Single Configuration Fleet 
(SCF) F-117 back to the 49th Fighter 
Wing. SCF retrofits standardise the 
low-observable systems across the 
fleet, reducing maintenance man- 
hours and costs. Part of SCF is a 
system employing three robot 
sprays which apply RAM glen 
across the whole surface. Trials 
were performed by the 410th FLTS 
at Edwards, and the 79th TEG 
detachment at Holloman. 





Among the types selected are the C-37 
Gulfstream V, although it has not been 
revealed which, if any, aircraft type 
will replace the CT-43A. 

Air National Guard 

The 114th Fighter Squadron, 173rd 
FW at Klamath Falls IAP, Oregon will 
increase its complement by seven 
F-15A/Bs. The 184th Fighter 
Squadron, 188th FW at Fort Smith 
MAP, Arkansas will exchange the 
F-16A/B model for the F-16C/D, as 
will the 186th FS/120th FW at Great 
Falls IAP, Montana. The 201st Airlift 
Squadron of the District of Columbia 
ANG at Andrews AFB, Maryland will 
finally retire the last remaining two or 
three C-22Bs, with the C-38A Astra 
assuming their role. 


C-141 StarLifter news 


The programme to convert the fleet of 
C-141B StarLifters to C-141C config- 
uration should have been completed 
by summer 2000. A total of 57 had 
been modified by February 2000, with 
the remaining five receiving modifica- 
tion at that time. The programme was 
to have numbered 64 aircraft, although 
this has been reduced to 62. Three 
aircraft originally intended for conver- 
sion have been retired, instead — 
65-0280, 66-0153 and 66-0199 — and 
all have been flown to Davis-Monthan 
AFB, Arizona for storage with 
AMARC. Former 62nd AW C-141B 
67-0027 has been added to the 
programme, and joined the 756th AS 
at Andrews AFB, Maryland following 
conversion. 

The 437th Airlift Wing at 
Charleston AFB, South Carolina relin- 
quished its last C-141B StarLifter on 
15 July 2000. Despite having received 
its full complement of C-17As, the 
wing only gradually has transferred the 
C-141Bs of the 16th Airlift Squadron 
to the 305th Air Mobility Wing at 
McGuire AFB, New Jersey, or to 


AMARC at Davis-Monthan AFB, 
Arizona for storage. It originally was 
anticipated that the 16th AS would 
become the fourth C-17A unit, 
although this is not to be the case, as 
the squadron instead has retained the 
C-141. The SOLL (Special Operations 
Low Level) II C-141Bs of the 16th AS 
began transferring to the 305th AMW 
in April 1999. The 16th AS ceased 
C-141 operations by 30 June 2000, 
and will inactivate in September 2000, 
following the departure of the last 
C-141 which is due to leave on 
7 September. However, the squadron 
will reform in October 2003 when the 
437th AW resumes deliveries with the 
anticipated acquisition of the Special 
Operations Low Level version of the 
C-17. 

The C-141 is due to continue in 
service with the 305th AMW until 
2004, and with the reserves until 2006. 
The first C-141 to be delivered to the 
437th Military Airlift Wing, as the unit 
was designated, arrived at Charleston 
AFB on 14 August 1965. Sadly, the 
aircraft was lost in a fatal accident on 
12 July 1984, when it crashed shortly 
after take-off from NAS Sigonella, 
Sicily. 

Former VIP C-141B 66-0186, 
which was operated for many years by 
the 443rd Airlift Wing at Altus AFB, 
Oklahoma, has found a new lease of 
life as a ground instructional trainer 
with Lockheed Martin at Marietta, 
Georgia. The aircraft retains its VIP- 
style external colour scheme, but has 
no wings. Several of the cockpit 
windows are missing, and the aircraft is 
beginning to look rather weathered. 


Moody AFB changes 
The 347th Wing at Moody AFB, 


Georgia has commenced changes 
which will see the fighter and attack 
communities depart, prior to the wing 
becoming a rescue unit. The 70th 
Fighter Squadron was inactivated on 
30 June and its 22 OA and A-10As 
were relocated to other units, includ- 
ing the 354th FW at Eielson AFB, 
Alaska and the 355th Wing at Davis- 
Monthan AFB, Arizona. The remain- 
der have joined AFRC, Air National 
Guard and ACC squadrons to make up 
for attrition losses. 

The F-16CG and DG models in 
service with the 68th and 69th FSs are 
expected to relocate to Kunsan AB, 
South Korea for reassignment to the 
8th FW beginning in Fiscal Year 2001. 
However, the aircraft currently in 
service with the 8th FW are F-16CJ 
and DJ models dedicated to defence 
suppression duties, whereas the 
F-16CG/DG is optimised for the 
ground attack role with the 
LANTIRN system. Therefore, should 
the exchange proceed as expected, it 
would signal a switch of primary 
mission for the 8th FW. 


CASA 212 news 


The Air Force acquired a total of six 
CASA 212-200 models, two arriving 


in 1987 followed by another four in 
1990. The aircraft have retained their 
manufacturer’s identity without having 
a US military designation applied. The 
first two served with the 61st MAG 
under Military Airlift Command at 
Howard AFB, Panama, and were in 
service with the unit by 1989. Follow- 
ing the delivery of the C-27s to 
Howard AFB beginning in August 
1991, the CASA 212s were reassigned 
to the United States. By 1993 the 
aircraft were located at Pope AFB, 
North Carolina with Detachment 6 of 
Headquarters Air Force Special Opera- 
tions Command, where their duties 
included supporting the Army special 
forces personnel of the 82nd Airborne 
Division at the massive Fort Bragg 
complex which encompasses Pope 
AFB. For several years, Pope had 
housed the 1724th Special Tactics 
Squadron (MAC) to develop special 
operations duties, this unit becoming 
part of AFSOC in 1990 when the new 
command was formed. The unit was 
redesignated as the 24th STS in 1994, 
with both squadrons utilising the Avio- 
cars, although it is unlikely they were 
directly assigned to either. The 427th 
SOS had been formed at Pope AFB by 
1995, with the CASA 212s being reas- 
signed to this unit. At least two of the 
CASAs transited Europe to the Middle 
East in 1991, for duties associated with 
the US presence in northern Iraq. 

During October 1994 the 6th SOS 
was formed at Hurlburt Field, with 
UH-I1Ns assigned from October 1996. 
The CASA 212s began relocating to 
Hurlburt Field, Florida in November 
1997 for reassignment to the 6th SOS, 
that transfer being complete by early 
1998. Despite having been frequent 
visitors to Hurlburt Field, this was the 
first time the aircraft had been in 
permanent residence. The mission of 
the 6th SOS is to advise and train 
foreign aviation forces to employ and 
sustain their own assets and, when 
necessary, to integrate them into joint, 
multi-national operations. Primarily, 
this involves advising and training 
against internal threats of subversion 
and insurgency. The role of the CASA 
212 within this mission would seem to 
be geared towards supporting combat 
air operations, and most likely to prac- 
tise infiltration of small teams behind 
enemy lines. 

In 1999, 87-0159 and 90-0169 were 
relocated to Laguna Army Airfield, 
Arizona to join a US Special Opera- 
tions Command assignment serving all 
branches of the Defense Department. 
The aircraft carry the emblem of US 
Special Operations Command on the 
fin, along with those of US Air Force 
Special Operations Command, Naval 
Special Warfare Command, and US 
Army Special Operations Command. 
Laguna AAF is located within the vast 
Yuma Proving Ground, which is a 
general-purpose weapons testing range. 


Navy role for the EC-18B 


The three EC-18Bs of the 452nd 
Flight Test Squadron, 412th Test 
Wing at Edwards AFB, California have 


Several ex-USAF C-27As now fly 
with the newly-created Department 
of State Air Wing. As well is its 
civilian identity, this aircraft wears 
the serial ‘DOSAW C-3’. 

seen a reduced level of flight opera- 
tions in recent years, although recently 
they have begun a new, joint role. 
Following the grounding of one of 
two US Navy TC-18s flown by 
Reconnaissance Squadron 7 (VQ-7) at 
Tinker AFB, Oklahoma for familiarisa- 
tion training, the squadron urgently 
sought a replacement for crews 
destined to operate the E-6 Mercury. 
The reduction in flying hours by the 
452nd FLTS EC-18Bs coincided with 
the Navy requirement, and the Navy 
funds the additional sorties. Navy 
personnel transitioning to the E-6 
perform five or six sorties in the 
EC-18 before returning to Tinker 
AFB to complete their transition to the 
E-6. The EC-18s offer a cheap alterna- 
tive to conducting training sorties with 
the E-6 aircraft themselves. 





Osprey crashes in Arizona 


An MV-22B crashed while participat- 
ing in a Weapons and Tactics Instruc- 
tion (WTI) exercise during April 2000. 
The accident happened at Marana 
Northwest Regional Airport, near 
Tucson, Arizona on 8 April, killing the 
crew of four along with 15 Marine 
passengers. The aircraft involved was 
165436 ‘MX-04’, and was one of a 
pair practising the infiltration of 
personnel. At around 8 p.m. local 
time, the aircraft had just transitioned 
from level flight to helicopter mode: 
without warning, it suddenly nosed 
forward and yawed to starboard before 
impacting the ground and bursting 
into flames. A second MV-22B, serial 
165433 ‘MX-01’ flying immediately in 
front of the crashed aircraft, was caught 
by the blast and was blown forward, 
causing it to experience a heavy land- 
ing, although subsequent investigation 
revealed no damage. Both aircraft were 
utilising the internal FLIR system, and 
the flight crews were wearing night 
vision goggles when the accident 
occurred. 

The two aircraft were being oper- 
ated by HMX-1, which is stationed at 
MCAF Quantico, Virginia, although 
the aircraft themselves were from 
MCAS New River, North Carolina. 
HMX-1 has a detachment at New 
River to oversee the introduction of 
the MV-22B into Marine Corps 
service. The inclusion of the four 





MYV-22s in the WTI, for the first time, 
was part of the operational evaluation 


which was due to have been 
completed in June 2000, paving the 
way for the Osprey to be assigned to 
operational squadrons. However, the 
crash caused the type to be grounded 
pending an investigation. The 
destroyed aircraft was taken away for 
analysis, while the second example is 
believed to have remained at Marana. 
The two other MV-22s, serials 165434 
‘MX-02’ and 165435 ‘MX-03’, were 
grounded at MCAS Yuma until the 
end of the WTI, which finished on 
17 April. 

Initial findings into the accident 
have concluded that a loss of aerody- 
namic lift, and not mechanical or 
structural failure, was the likely cause. 
US Marine Corps representative Lieu- 
tenant Colonel Fred McCorkie told a 
news conference that investigators had 
determined that a loss of lift forced the 
aircraft into a fatal nose as it was about 
to land. He added that the MV-22B 
was descending at a rate of 1,000 ft 
(305 m) per minute, whereas the 
recommended maximum was 800 ft 
(244 ). He also added that it would be 
very inappropriate at this time to 
suggest that pilot error was to blame. 
Marine Corps Commandant General 
James L. Jones subsequently 
announced that the findings deemed 
the Osprey to be structurally sound, 
and the type would therefore resume 
flight operations before the end of May 
2000. Two test aircraft at NAS Patux- 
ent River, Maryland would be used to 
simulate some of the circumstances of 
the fatal accident in order to validate 
the investigators’ findings. Soon after- 
wards, the Osprey fleet would resume 
normal flight operations. 

The Marines intend to purchase 300 
Ospreys to replace ageing CH-46E Sea 
Knight helicopters. The US Air Force 
also seeks 50 Ospreys for its special 
operations units. The Osprey 
programme now has an estimated 
US$37.3 billion price tag, according to 
Pentagon sources. Supporters say the 
flexibility offered by the tilt-rotor 
design is essential to Marine operations 
in peace and war; critics say the 
Marines could save billions by purchas- 
ing conventional helicopters instead. In 
a letter to the New York Times, former 
diplomat Nick Mele argued that the 
cost of a single Osprey airframe 
(US$36 million) is more than twice 
the cost of a year of running American 
embassies in 17 Asian countries, 
including Japan, South Korea and 
China. 
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USAF CV-22 undergoes 
OT&E 


CV-22B 164941 was performing oper- 
ational test and evaluation at Kirtland 
AFB, New Mexico during March 
2000. Destined for Air Force Special 
Operations Command, the aircraft was 
painted mid-grey overall, with a pale 
grey underside. The national insignia, 
USAF titles, and serial ‘4941’ were 
presented in pale grey. 





F-22 Raptor production 


Details of the F-22A Raptor produc- 
tion were released recently. The first 
nine aircraft are Engineering and 
Manufacturing Development (EMD) 
airframes, with construction numbers 
4001 to 4009 and corresponding serials 
91-4001 to 91-4009. The nine aircraft 
will be involved in the test and evalua- 
tion programme, primarily at Edwards 
AFB, California, but also at other test 
sites. They will be followed by a pair 
of F-22As designated as Production 
Representative Test Vehicles (PRTV), 
with construction numbers 4010 to 
4011 and serials 99-4010 to 99-4011. 
The two aircraft will conduct Initial 
Operational Test and Evaluation, 
paving the way for the next batch of 
six PRTV II airframes, which have 
construction numbers 4012 to 4017 
and serials 00-4012 to 00-4017. The 
six aircraft will perform force develop- 
ment evaluation, and will be assigned 
to the 57th Wing at Nellis AFB, 
Nevada. They will determine opera- 
tional weapons delivery techniques, 
and will be included in the composi- 
tion of Red Flag exercises. Deliveries 
to Nellis are due to begin towards the 
end of 2001, and should be completed 
during the first half of 2002. Ten 
aircraft have been allocated as low rate 
initial production, lot 1, and consist of 
construction numbers 4018 to 4027, 
with serials 01-4018 to 01-4027. They 
are planned to be the first examples to 
enter operational service with the 1st 
Fighter Wing at Langley AFB, 
Virginia. 





C-130J progress 


VMGR-252 at NAS Cherry Point, 
North Carolina is currently making 
preparations to begin operations with 
the new KC-130J. Maintenance 
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procedures for the new Hercules are 
being established and training is due to 
commence in April 2001. The first 
aircraft are scheduled to begin delivery 
in July 2001. Meanwhile, the first 
KC-130Js have begun to emerge from 
the production line at Marietta, Geor- 
gia, with development testing to be 
carried out at NAS Patuxent River, 
Maryland prior to the aircraft being 
declared operational. A small number 
of aircraft have been funded, and 
orders are spread over several years, 
beginning with KC-130] 165736 and 
probably 165737 in FY 1997. One 
more example was ordered in 1997, 
followed by four in 1998. The 
FY 1999 order has at least one aircraft 
funded, while another single example 
has been allocated from the FY 2000 
budget, and two more in 2001. 

Meanwhile, the Air Force has 
awarded Lockheed Martin a contract 
to convert three C-130Js to C-130J-30 
configuration. The aircraft have already 
been funded within FY 1999, and will 
be similar to the conventional length 
C-130J but will have an enhanced 
cargo handling system compatible with 
the increased capacity, and an inte- 
grated precision radar approach system. 
The first aircraft should be completed 
during the second quarter of 2001, 
before beginning a short test 
programme. At the completion of this, 
the aircraft will join the 143rd Airlift 
Squadron 143rd AW of the Rhode 
Island Air National Guard at Quonset 
State Airport. 





USAFE gets C-37 


The Commander Supreme Headquar- 
ters Allied Powers Europe (SHAPE) 
received a new aircraft on 29 June 
2000 when C-37A 99-0402 was 
officially accepted into service during a 
ceremony staged at Ramstein AB, 
Germany. The aircraft will be operated 
by the 75th Airlift Squadron, 86th 
Airlift Wing, but will be assigned to 
the detachment located at Chiévres Air 
Base, Belgium. SHAPE previously had 
been assigned C-9A 71-0876, and the 
Nightingale had become increasingly 
costly to operate and maintain. 


The first of Lockheed Martin’s two 
JSF prototypes was unveiled in final 
form at Palmdale. The X-35A is the 
demonstrator for the USAF’s 
conventional take-off and landing 
version. 
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Cambodia 





Royal Cambodian Air Force 


on 9 November 1953, the Royal Cambo- 

dian Air Force was established with French 
support on 1 April 1954. In 1953 the Cambodian 
government had formulated plans for the estab- 
lishment of a small air arm under the title of 
Royal Khmer Aviation. Backed by the French 
Air Force in Kampuchea, as the Kingdom of 
Cambodia was called then, the air arm had gained 
some flying training experience on four MS.500 
Criquet aircraft based at Kratie. A DC-3 Dakota 
was presented by the French for use by the Royal 
family and VIPs. The Cambodian government 
subsequently bought one Cessna 170 and two 
Cessna 180 light aircraft. 

Intended primarily to undertake training and 
internal policing duties, seven Toyo-built 
Fletcher FD-25A Defender two-seat and FD-25B 
single-seat light ground attack aircraft were 
ordered by the new air arm from Japan in January 
1954. These aircraft were considered suitable for 
operation from the short jungle air strips in the 
interior. Due to numerous groundings, the 
Defenders lasted only seven years in service. The 
main base of the Royal Khmer Aviation was 
established at Pochentong, near Phnom Penh. 

During 1954 Cambodia ordered seven 
Morane-Saulnier MS.733 Alcyon three-seat basic 
trainers from France, the first arriving at the 
Flying Training School at Pochentong in April 
1955. The remaining four Alcyons, which were 
delivered the following July, carried a 7.62-mm 
gun and were suited to gunnery training. The 
aircraft were highly appreciated and a follow-on 
order was placed for eight aircraft, for delivery in 
late 1955. Additional types obtained from France 
during 1955 included one Cessna 170 and three 
more MS.500 Criquets. 

The Cambodian government obtained a 
number of aircraft from the US during 1956-57, 
including eight Cessna L-19 Bird Dogs for air 
observation post and reconnaissance duties, and 
14 T-6G Texan trainers, plus five Douglas C-47s 
and two L-20 (DHC-2) Beavers with which to 
equip a small transport element. 

The increase in tensions in Vietnam led to the 
acquisition of the first helicopters for the Cambo- 
dian Air Force: eight Sud SE 3130 Alouette IIs 
and two Alouette IIIs from France in 1960. The 
first jet trainers were supplied by France, 
comprising four Fouga CM.170 Magisters in 
September 1961. Later, these aircraft were 
equipped for light attack. 

Prince Sihanouk’s favourable attitude toward 
the US led to the delivery of 16 North American 
T-28D armed trainers in August 1962. In March 
1963, the US donated four Cessna T-37B jet 
trainers to supplement the Alcyons of the air 
academy, plus two Sikorsky H-19 helicopters. 

A subsequent change of policy turned Cambo- 
dia away from the Americans and prompted the 
seeking of help from the USSR. This resulted in 
two Ilyushin I]-14s, three Antonov An-2 trans- 
ports and a Mil Mi-4 helicopter. In November 
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1963, the first of three MiG-17 jet fighters 
arrived, together with one MiG-15UTI jet 
trainer and one Yakovlev Yak-18 piston trainer. 
A follow-on batch of nine MiG-17s came a year 
later, accompanied by Soviet advisers and 
mechanics. 

Backing was also sought from Peking and, by 
the end of 1964, China had supplied additional 
MiG-15UTIs and six MiG-17s, followed in 1965 
by five Antonov An-2s. Further help came from 
Chinese engineers, who built a new runway at 
Siem Riep. French support came again in March 
1964 with six Dassault Flamant light transport 
aircraft and four ex-AdA Douglas AD-1 
Skyraider attack aircraft. One year later, 10 more 
of these attack aircraft were presented by the 
French to augment the first batch — and three 
defected South Vietnamese examples. In the late 
1960s the remaining 15 Alcyon trainers were 
replaced by 16 Gardan GY-80 Horizons. 

In 1969 the US began to bomb suspected 
Communist base camps in Cambodia. Prime 
Minister Norodom Sihanouk was overthrown by 
an Army coup in 1970 and, soon after, American 
and South Vietnamese troops invaded the coun- 
try to root out Vietnamese Communist forces. 
General Lon Nol assumed power and declared 
the state to be the Khmer Republic. Sihanouk 
was exiled to China. A total of 11 new Gardan 
GY-80 Horizon trainers was taken into service, 
but the Khmer Air Force had a poor state of 
operational capability. 


Operation Flycatcher 

The Cambodian Air Force was backed again 
by US assistance and under Operation Flycatcher 
the service was modernised. The process began in 
1971 with the delivery of six Australian and four 
USAF C-47s. Other additions included 16 North 
American T-28D light bombers, followed by 15 
more in 1973, 14 Helio AU-24 Stallions, an 
alleged batch of some 17 Fairchild C-123K 
Providers, a squadron of Cessna T-41D 
Mescaleros and 34 Bell UH-1H helicopters. 

The 1970 invasion did manage to push 
Cambodia’s indigenous leftist guerrillas, the 
Khmer Rouge (‘Red Khmer’ in French), into the 
country’s interior. Savage fighting soon engulfed 
the entire country, ending only when Phnom 
Penh fell to the Khmer Rouge on 17 April 1975, 
two weeks before the fall of Saigon in Vietnam. 
Subsequently, the Khmer Republic was renamed 
Kampuchea. With the collapse of the Cambodian 
government, more then 100 aircraft were flown 
to Thailand. Upon taking Phnom Penh, the 
Khmer Rouge, under leader Pol Pot, imple- 
mented one of the most radical, brutal restructur- 
ings of a society ever attempted. Its goal was the 
transformation of Cambodia into a Maoist, 
peasant-dominated, agrarian co-operative. During 
the next four years, hundreds of thousands of 
Cambodians, including the vast majority of the 
country’s educated people, were tortured to 
death or executed. 


Khmer Rouge forces captured the US ship 
Mayaguez, prompting US retaliatory action 
which resulted in the successful repossession of 
the ship and its crew. In attacks by US Navy 
carrierborne aircraft, as many as 17 T-28s were 
destroyed on airfields around the coast, neutralis- 
ing the Khmers’ air power in August 1975. The 
air force almost ceased to exist, most aircraft 
either being destroyed or fleeing to Thailand. 

Support for Pol Pot’s regime came from China 
and 16 crated Shenyang F-6s were delivered in 
1977. Six were assembled and formed the first 
combat squadron of the Khmer Rouge Air 
Force, at Kompong Chnnang. 

At the end of 1978, in response to Khmer 
Rouge incursions into southern Vietnam in 
which hundreds of civilians were slaughtered, 
Vietnam invaded Cambodia and overthrew the 
Khmer Rouge, who fled westward to the jungles 
on both sides of the border with Thailand. Much 
of the Khmer Rouge Air Force equipment was 
carried to Vietnam. Heng Samrin was installed in 
power. 

The air force was reformed in 1979 and help 
was sought again from the USSR, to where 
pilots and technicians were sent to be trained in 
1980. During the late 1970s and throughout the 
1980s, the Khmer Rouge — armed and financed 
by China and Thailand (and with indirect US 
support) — fought a guerrilla war against the 
Vietnamese-backed government in Phnom 
Penh. 

In 1986 the air force bought 22 second-hand 
MiG-21s from the USSR to form Unit 701 at 
Pochentong. The MiGs’ serials consist of four 
digits, of which the first two are ‘71’ to reflect 
the date on which Pol Pot was ousted, i.e., 
7 January 1979. After training in the USSR, 
pilots underwent follow-on training in Vietnam. 
Operations with the MiGs did not last long, as 
Soviet help ended in 1989; the lack of spare parts 
and support finally grounded the MiGs, with the 
last flight coming on 17 June 1992. 

On 23 October 1991, all parties in the civil 
war agreed to a ceasefire and accepted a peace 
plan under which the United Nations was to run 
a transitional government and administer free and 
fair elections. 

A Helicopter Squadron was formed in 1992 
with an undisclosed number of Mi-8 and Mi-17 
helicopters which were bought on the civilian 
market, the majority being ex-Kampuchea 
Airlines machines. In the wake of UN- 
monitored general elections in 1993, Norodom 
Sihanouk was reinstated as king. The air force’s 
current name — Royal Cambodian Air Force — 
was adopted and a new roundel was introduced. 
Each change of government had brought with it 
a new flag and roundel, but all featured a 
variation of the Angkor temple. 

Two Harbin Y-12 and three BN-2 Islander 
small transport aircraft were taken into service to 
back the three former Kampuchea Airlines’ 
Antonov An-24RV and Beech 200 Super King 
Air of the VIP Squadron in 1993. For pilot train- 
ing, six Tecnam P-92 Echo 3 training aircraft 
were ordered from Italy. The first two 
P-92s were delivered on 21 September, followed 
by the next two on 31 October and the last two 
on 13 December 1994; they formed the newly 
established Reconnaissance Squadron in 1995. 
Student pilots fly 30-40 hours on the P-92 
before progressing to follow-on training on the 































Cambodia 


Above: 7105 is one of 11 MiG-21bis fighters stored at Below: MiG-21UM 7115 is Above: A visible reminder of the Khmer period is this 
Pochentong. The first two digits of the serial refer to the date stored at Pochentong. The Shenyang F-6 dumped at Pochentong. The Khmer flag is 
that Pol Pot was ousted from power (7 January 1979). Two two other UMs have been worn on the tail, while the old-style serial 30-950 is just 


single-seaters were dispatched to IAI for upgrade. upgraded by IAI Lahav. discernible on the nose. 
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Above: Twenty-two 
MiG-21bis/UMs were 
supplied to Cambodia, 
of which most are 
stored. 7103 is seen after 
being broken up at 
Pochentong. The fin 
bears the older style of 
national insignia. 


Right: A type unique in 
military service to 
Cambodia is the 
Tecnam P-92 Echo, 
designed and built in 
Italy. The two-seater is 
powered by an 80-hp 
(59.7-kW) Rotax 912 
four-cylinder engine and 
has full dual controls. 
The type made its first 
flight on 14 March 1993, 
and the first two of six 
were delivered to 
Cambodia in September 
1994. Despite serving 
with what is known as 
the Reconnaissance 
Squadron, their role is 
purely training. 








Cambodia’s six L-39Cs arrived as part of the IAI deal. Four of 
the five survivors wear three-tone camouflage (right), while a 
single aircraft is flown in grey (above). The aircraft are little 
flown but are in good condition. 
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The Mi-17 forms the backbone of the Helicopter 
Squadron’s fleet, although at least two, including 
this example, are held in open storage at 
Pochentong. The fleet displays a variety of 
camouflage schemes. 


type they are going to fly. Unfortunately, the 
RCAF lost a P-92 (serial XU-203) on 5 March 
1995 in a crash in which both pilots were killed. 
In 1996 a deal was made with Israel Aircraft 
Industries for the overhaul of 12 MiG-21s. Part 
of the deal was the acquisition of six overhauled 

























































TYPE |SERIAL|C/N _| NOTES | 

Fighter Squadron 

L-39C 25 132135 operational 

L-39C 26 132038 operational 

L-39C 27 132035 operational 

L-39C 28 131122 operational 

L-39C 530546 530546 operational 

L-39C 530548 530548 cr. 12.12.97 nr Phnom Penh 
iG-21bis 7101 N75096284 — Pochentong stored 
iG-21bis 7102 75096289 operational 
iG-21bis 7103 broken up 
iG-21bis 7104 N75096246 — Pochentong stored 
iG-21bis 7105 N75096238 — Pochentong stored 

MiG-21bis 7106 75096409 — Pochentong stored 
iG-21bis 7107 N75096253 = Pochentong wfu 

MiG-21bis 7108 ; 
iG-21bis 7109 75096261  Pochentong wfu 
iG-21bis 7110 N75096424 Pochentong wfu 

MiG-21bis 7111 N75096328 — Pochentong stored 
iG-21bis 7112 N75096320  Pochentong stored 
iG-21 7113 
iG-21UM 7114 516999468 operational 
iG-21UM 7115 516999470 — Pochentong stored 

MiG-21bis 7116 N75097417 ~— Pochentong stored 
iG-21bis 7117 N75097442 — Pochentong stored 
iG-21bis 7118 with IAI Lahav 
iG-21bis 7119 N75097461 — Pochentong stored 
iG-21bis 7120 N75097468 — Pochentong stored 

MiG-21bis 7121 N75097504 — Pochentong stored 
iG-21UM 7122 516999499 with IAl Lahav 

Transport Squadron 

Y-12-Il XU-016 083 ex XU-701, operational 

Y-12-I| XU-017. —-084 ex XU-702, operational 

BN-2A-21  XU-MLA 401 ex XU-MTA 

BN-2A-21 XU-MLB 414 ex XU-MTB 

BN-2A-21  XU-MLC operational 

A BN-2 crashed on 30.4.96 

Helicopter Squadron 

Mi-8S XU-801 
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Aero L-39C Albatros jet trainers. These Czech- 
built trainers were delivered to Cambodia in 
1996-97 and were intended to act as lead-in 
trainers; with the overhauled MiGs, they formed 
the re-established Fighter Squadron. 

The World Bank — and especially the US — cut 
direct foreign aid to Cambodia in mid-1997 after 
Hun Sen ousted coalition partner Prince 
Norodom Ranariddh in bloody fighting. This 
affected the RCAF deal with Israel, as four 
MiG-21s had already been sent to the IAI Lahav 


Royal Cambodian Air Force Order of Battle — 1 March 2000 











Mi-8S XU-802 Pochentong stored 
Mi-8 XU-811 252138 Pochentong stored 
Mi-8 XU-812 w/o 9.2.97 at Anlung Veng 
Mi-8 XU-814 
Mi-17 XU-170 229M01 Pochentong stored 
Mi-17 XU-171 
Mi-17 XU-175  226M197 Pochentong stored 
Mi-17 XU-176 operational 

i-17 XU-177 95929 operational 
Mi-17 XU-178 95926 operational 
Mi-17 XU-179 95927 operational 
Mi-17 XU-184 Pochentong wreck 
Mi-26 XU-268 belongs to MoD 
Mi-26 XU-269 belongs to MoD 


An Mi-17 crashed at Konpong Thorn on 25.8.96 
An Mi-8 crashed north of Phnom Penh on 1.4.98 


Reconnaissance Squadron 


P-92 XU-201 051 operational 
P-92 XU-202 052 operational 
P-92 XU-203 058 cr. 5.3.95 

P-92 XU-204 059 operational 
P-92 XU-205 066 operational 
P-92 XU-206 067 operational 


Council of Ministry Phnom Penh-Pochentong 








VIP sqn 

AS 3508 XU-001 2085 to N510TK 

AS 350B XU-015 1891 ex F-OHEX, operational 

AS 365N = XU-009 operational 

An-24RV = XU-311_—- 27307803 operational 

An-24RV XU-312 37308904 operational 

An-24RV XU-314 17307001 cr. 25.2.96 at Banlung 
airport 

Be KA200 = XU-008 sold 

Ce 402 XU-001 

Ce 421 XU-012 operational 

Da 20E XU-008 323 ex OE-GLF, operational 

F28-1000  XU-001 11012 to XU-888 President 
Airlines 

Mi-17 XU-023 operational 





division and Cambodia was unable to pay for the 
work. Also in 1997, the VIP Squadron was 
removed from the air force and put under the 
control of the Council of Ministry, taking with it 
the Be 200 Super King Air, Ce 402 and Ce 421. 
Former colonial ruler France donated two 
AS 350B Ecureuils, an AS 365 Dauphin, a 
Dassault 20 Falcon and a Fokker F28 Fellowship 
for domestic and international VIP transport 
(having survived a grenade attack on his car, 
Prime Minister Hun Sen now travels only by 
helicopter). These moves left the air force with 
transport aircraft comprising two An-24RVs, two 
Harbin Y-12s and two BN-2 Islanders, which 
formed the Transport Squadron. In 1998 the 
Ministry of Defence obtained two Mi-26 heavy- 
lift helicopters which are- flown by pilots of the 
Helicopter Squadron. Eventually, these 
helicopters will pass to the Royal Cambodian Air 
Force. 

The will of the country to put former Khmer 
Rouge leaders on trial and to reform the econ- 
omy led to an agreement with the International 
Monetary Fund for a loan of US$80 million in 
August 1999. Some changes in the inventory 
were made in 1999, when the F28 of the VIP 
Squadron was sold to privately-owned President 
Airlines. Subsequently, the two An-24RV trans- 
port aircraft were transferred to the VIP 
Squadron, reducing the Transport Squadron to 
four aircraft. 

The current situation of the RCAF is that the 
majority of its fixed-wing aircraft and its heli- 
copters have not flown in years, and the lack of 
funds has taken its toll. In February 2000 a 
MiG-21bis (7102) and a MiG-21UM (7114) 
returned from Israel after being overhauled. Due 
to the lack of both money and skilled pilots and 
technicians, it is not clear that these aircraft will 
take to the air again. Cambodia is trying to save 
money by cutting out the middle-man — IAI — 
and hiring expertise from the Ukraine. 

Despite having faced so many problems since 
independence, the strong will of the Cambodian 
people goes on, and there will always be hope in 
the hearts of air force men and women that they 
can serve their country in its time of need. 
Dick Lohuis 


Above: Two Mi-26 ‘Halos’ were acquired from 
Russia in 1998 and are operated by the 
Helicopter Squadron on behalf of the Ministry 
of Defence. The heavylifters have proved 
useful on humanitarian missions as well as 
military duties. 


The VIP squadron at Pochentong has 
operated a mixed fleet of transports, including 
Beech King Air 200 (right, now sold), Cessna 
421 (below left) and Dassault Falcon 20E 
(below right). The unit is part of the Council 
of Ministry, rather than the air force. 


Cambodia 


Above and left: The status of 
Cambodia’s Mi-8 fleet is 
uncertain. Two aircraft, 
including an Mi-8S 
passenger transport (above), 
are stored at Pochentong. 


Above left: Among the 
operational Mi-17 fleet are 
some aircraft outfitted for 
attack operations. Note the 
MiG-21s in open storage in 
the background. 


Below: The Royal 
Cambodian Air Force 
acquired three An-24RVs 
from Kampuchea Airlines, of 
which one crashed. The 
remaining pair was handed 
over to the Council of 
Ministry’s VIP Squadron in 
1999, although the aircraft 
retain RCAF titles. 
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Royal Thai Air Force 


In an attempt to reduce costs, the Royal Thai Air 
Force is restructuring by closing air bases. The air 
bases will be redesignated under a five-category 
system as major air base, support base, special 
operations base and two reserve categories, one a 
standard reserve base and one for extended 
flights. One of the air bases which became a 
reserve base is Hat Yai in the southern-most part 
of Thailand, near the Malaysian border. Wing 56, 
an R/T-33A operator until 1996, was to have 
been reactivated at Hat Yai with the F/A-18C/D 
Hornet, but the cancellation of the order for that 
aircraft meant that the plans for the air base were 
scrapped, 

Udon Thani in the far northeast of Thailand 
assumed reserve status in September 1999. Estab- 
lished in the 1960s, it was home for Wing 23 
with its mix of F-5A/Bs, RF-5As and F-5E/Fs, 
and had been one of the main American air bases 
during the Vietnam War. Wing 23 slowly wound 
down F-5 operations from late 1998 by transfer- 
ring aircraft to the other F-5 units, until it 
completely deactivated in September 1999. In 
addition to budgetary reasons and a lack of 
manpower, Wing 23 was deactivated because the 
Thais face no discernible threat from their north- 
ern neighbours. 

The RTAF is concentrating its units in a 
limited number of air bases. The sole squadron of 
the Surat Thani Wing will be restructured into 
three units. The identities of the two new units 
remain uncertain, although one likely candidate is 
531 Squadron as it belongs to the same Air Divi- 
sion. Currently, 531 Squadron, operating the 
AU-23A Peacemaker, is the only user of 
Prachuap Khiri Khan air base, which could be 
closed if the squadron were transferred. 


F-16 Fighting Falcon 

In late 1999 the RTAF expressed a desire for 
18 ex-USAF F-16A/Bs, two of which would 
serve as a source for spare parts. By January 2000, 
the US Congress had given approval for the sale 
of 16 F-16A/Bs. The chosen airframes, which are 
stored at AMARC, have clocked just 2,000- 
3,000 hours and will be upgraded before delivery. 
It is said the F-16s will be delivered with 
AIM-120 AMRAAMs as well as the AIM-7 
Sparrow missile. After the modernisation, Thai 
F-16A/Bs will be good for another 4,000 flight 
hours, or 20 more years of service. The deal is 
worth about US$157 million, but the RTAF has 
a budget of just US$133 million; the difference 
will be generated by the sale of F/A-18 spare 
parts back to the US Marine Corps. In expecta- 
tion of a Hornet deal, the RTAF had ordered 
US$40 million of Hornet spare parts, with which 
it was stuck after cancelling the F/A-18C/D deal 
in 1998. 

This latest batch of F-16 Falcons — Thailand’s 
third — is expected to arrive in 2001. In 1989 the 
first Falcons reached Thailand when 26 Block 
15OCU F-16A/Bs equipped 103 Squadron of. 
Wing 1 at Khorat air base. A second batch of 16 
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F-16A/Bs was absorbed by 403 Squadron of 
Wing 4 at Ta Khli during 1995-96. With the 
third F-16 batch, also Block 15 machines, 102 
Squadron at Khorat will be re-equipped. The 
unit’s current aircraft — the L-39ZA — in turn will 
be transferred to Wing 4 at Ta Khli to become 
402 Squadron, and will join 401 Squadron, 
another L-39ZA operator. 402 Squadron flew the 
Fantrainer 600 until the mid-1990s. 


F-5 Tiger 

The serviceability of Thailand’s F-5 fleet 
suffered much from the economic problems of 
1997-98. In 1997 the air force announced an 
upgrade programme for the F-5, which 
progressed no further than receiving offers from 
eight companies. In late 1999 the RTAF sent out 
a second Request for Proposal for the modernisa- 
tion of 38 F-5s (14 F-5A/Bs, four RF-5As and 
20 F-5E/Fs). A Thai source claims that 33 
airframes are serviceable of the original fleet of 44 
F-5E/Fs. After modification, the F-5s are 
expected to join the Surat Thani unit. It is inter- 
esting to see that the old F-5A/Bs and RF-5As, 
which formerly equipped Wing 23 and have 
been in Thai service since the mid-1960s, are also 
included in this update. The current operator is 
not known, but the RTAF plans to retire the A 
and B models by the end of 2000. 

The RTAF currently has three F-5 units. On 
30 September 1999 a dozen F-5E/Fs from the 
deactivating Wing 23 at Udon Thani were flown 
to 711 Squadron of Wing 71 at Surat Thani, 
making it the largest F-5 operator. In March 
1999, Wing 71 was redesignated as Wing 7, and 
since February 2000 711 Squadron has been 
known as 701 Squadron. The role of the 
squadron switched from dual-role to primary 
fighter-bomber attack and its F-5E/Fs now regu- 
larly carry Mk 81, Mk 82 and Mk 83 bombs. In 
the wake of the creation of the second F-16 
squadron, the air defence task has become less 
important, though 701 Squadron continues its 
regular air defence deployments to Chiang Mai 
air base. For these standard deployments, four 
F-5Es are fitted with centreline ferry tanks — the 
entire RTAF inventory of these tanks. 

Ubon Ratchathani is the most easterly base in 
Thailand, situated near the Laotian border. 211 
Squadron of Wing 21, which is based there, has 
switched from dual-role to a primary air-defence 
task. Its F-5Es fly air defence missions against the 
Vietnamese air force, which violates Laotian 
airspace and tests the Thai border defence. 
During 1998 several aircraft from Wing 23 joined 
the F-5 fleet of 211 Squadron. Historically, 211 
Squadron has repeatedly been one of the last 
RTAF units to be re-equipped: it was one of the 
last units to operate the AT-28D Trojan in the 
1980s, and had to struggle on with the A-37B 
Dragonfly until the F-5E appeared, as late as 
1994. Remote 211 Squadron is the most likely 
recipient of the Udon Thani RF-5As and 
F-5A/Bs. 


The third F-5 unit is independent 904 
Squadron, based at Don Muang in two hangars. 
From a small flight for Thai Crown Prince Vatsi- 
lalongkon Machidon, who is a motivated F-5E 
pilot, the unit has grown in recent years to 
squadron size. In 1995 the F-5s, until then 
detached from regular F-5 units, started to wear 
904 codes, and a year later the Crown Prince’s 
initials ‘VM’ were added to the tails. 904 
Squadron is tasked with aggressor training and 
operates the best 10-12 airframes, which are 
switched about four times per year. Five 
machines are towed to the flight line for an 
average day’s operations. 

A new colour scheme has recently been 
applied to the F-5E/F fleet. The first Tiger batch 
was painted in a blue/green/grey aggressor 
scheme, followed by a low-contrast two-tone 
grey camouflage in 1995. In 2000 the RTAF 
introduced a higher-contrast three-tone camou- 
flage similar to the original scheme, in which the 
green has been replaced by white. The camou- 
flage was first seen on F-5Es of 904 Squadron. 


From Bronco to Alpha Jet? 

In mid-1999, 411 Squadron of Wing 41 at 
Chiang Mai retired six OV-10C Broncos, from a 
total of about 15 operational aircraft. This means 
a reduction in training hours for 411 Squadron 
pilots from 20 to just 10 hours. At the same time, 
plans were made to convert a number of 
OV-10Cs into rain-makers. 

An alternative has been found in the Alpha Jet, 
with 411 Squadron to be the recipient of the first 
four Alpha Jets in September 2000. In July 1999 
the RTAF signed a contract for 25 former 
German air force Alpha Jets. The aircraft are 
currently stored at Fiirstenfeldbruck air base and 
are to be sold for about US$27,000 per airframe, 
plus modifications — performed at Oberpfaffen- 
hofen — costing about US$1.2 million per Alpha 
Jet. Interestingly, as a result of the Asian 
economic crisis, the airframes are going to be 
paid for with rice, rubber and tapioca! Originally, 
Wing 23 had been intended to re-equip with the 
Alpha Jets, but its deactivation means the aircraft 
will now go to Wing 41 at Chiang Mai. 


Making rain 

With the retirement of the last three C-123K 
Providers of 603 Squadron in 1995, the RTAF 
lost an important rain-maker. Thai agriculture 
needs these aircraft, which spray a silver iodide 
solution over clouds, causing them to condense 
and form rain. In addition to the Providers, 
603 Squadron used C-47 Dakotas for rain- 
making, fitted with dispersion pipes beneath the 
fuselage. The RTAF chose to convert six C-47 
Dakotas (s/n 106, 151, 152, 155, 883 and one 
other) to Basler Turbo 67 standard to perform 
rain-making duties as their primary task and 
transport as a secondary task. The Dakotas have 
now become BT-67s, fitted with Pratt & 
Whitney PT6A-67R turboprop engines 
(1,424 hp; 1062 kW), and have traded their tacti- 
cal camouflage for civil white with a cheat line. 
The chemicals are sprayed via a retractable pipe 
through the fuselage side door. The first BT-67 
arrived at 461 Squadron of Wing 46 at Phitsanu- 
lok in February 1997, and by 1999 all six had 
been delivered. 461 Squadron also operates no 
fewer than 22 N-22B Nomads, of which six had 
been converted into rain-makers by late 1999. 








531 Squadron recently retired the Cessna O-1 
Bird Dog. However, this aircraft still flies with 
the Tango Squadron historic flight. 








461 Squadron operates six BT-67 Turbo-Dakotas 
in the rain-making role. The aircraft previously 
served with 603 Squadron with their original 
radial powerplants. 





Helicopters 

All three squadrons of Wing 2 at Lop Buri, also 
known as Kokkatium air base, are in the process 
of change. To replace the 25-year-old Sikorsky 
S-58T in 201 Squadron service, an unknown 
number of Bell 412s has been ordered. The first 
five machines arrived in 1998 and the January 
2000 delivery of another three brought the total 
to 12. These modern helicopters are operated 
beside the last five operational Sikorsky S-58Ts. 

During 1997, 202 Squadron of Wing 2 at Lop 
Buri transferred all its AU-23As to 531 Squadron 
of Wing 53 at Prachuap Khiri Khan in southern 
Thailand. This brought the unit’s strength to 
22 Peacemakers and at the same time led to the 
retirement of the last four RTAF O-1 Bird Dogs 
operated by 531 Squadron in the transport role. 
202 Squadron received the title ‘Bug Kun Som 
Kun Fung Bin’ (VIP Squadron) in preparation for 
the arrival of two VIP AS 332L2 Super Pumas 
ordered in late 1995. Unfortunately, one 
AS 332L2 crashed during its first official flight in 
September 1997 and the RTAF immediately 
halted Super Puma operations. Initially, it had 








The L-39ZA/ARTs of 102 Squadron (star tail 
insignia) are being transferred to 401 Squadron, 
as indicated by the serial of this aircraft. 


Left: The RTAF has ordered 24 CT-4E Airtrainers 
to join the CT-4A/Bs (illustrated) currently in 
service at Kamphaeng Saen. 


been planned to replace the Super Puma with the 
Bell 412EP but this was cancelled late 1999. 202 
VIP Squadron now has no aircraft and its crew 
and pilots operate with 201 and 203 Squadrons. 
The current fleet of SAR helicopters of 203 
Squadron comprises 27 UH-1Hs. Three of these 
Hueys are soon to be upgraded with the Israeli 
Tadiran Spectralink ARS-700 airborne SAR 


system. 


Transports and trainers 

There have been several changes to the order 
of battle of Wing 6 at Don Muang. In 1995 the 
Royal Flight was deactivated as an independent 
unit and its aircraft were transferred to other units 
at the same air base. As earlier mentioned, the 
F-5E flight became independent 904 Squadron. 
When the three C-123Ks of 602 Squadron were 
retired in 1995, the A310 Airbus and the two 
Boeing 737s were transferred to this unit. In 1999 
one Royal Boeing 737 (s/n 55-555) was sold to 
Thai Airways, leaving only King Bhummibol 
Adulyadej’s personal Boeing 737 (s/n 22-222). 
Although based at Don Muang, the two Royal 





Above: Thailand's first batch of F-16s wore a 
Thai-specified camouflage, whereas the second 
batch, like this 103 Squadron aircraft, wear a 
standard USAF scheme. 


Left: 411 Squadron’s OV-10C Bronco fleet has 
been reduced, and will be replaced by Alpha Jets 
from September 2000. 





New in the F-5 fleet for 2000 is this high-contrast 
three-tone colour scheme. The wearer here is 
from 904 Squadron, the aggressor unit. 





Above: In 2000 only five of the venerable Sikorsky 
S-58Ts remained in service, flying with 201 
Squadron and due for replacement by the Bell 412. 


Bell 412 helicopters are flown and maintained by 
Lop Buri crew on detachment. 

In May 1995, 603 Squadron received the first 
three G222 transports, followed by the remaining 
three a year later. The “Triple Two’, as the G222 
is called in the RTAF, now serves with six 
BAe 748s, the Dakotas having been taken from 
the squadron to be modified to BT-67 standard 
in 1996. 

604 Squadron, also known as the ‘Thai Flying 
Club’, ceased operating the SF.260MT in the late 
1990s. Now the unit operates just a handful of 
surviving T-41Ds and Cessna 150Hs. 

For training, the RTAF ordered 24 three-seat 
Pacific Aerospace Corporation CT-4E Airtrainers 
in January 1998. After delays in delivery brought 
about by the economic crisis, the first CT-4E 
Airtrainer arrived in July 1999. The RTAF 
already operates two-seat CT-4A/B models of 
this trainer from New Zealand. The Airtrainers 
are operated by 1 Flight Training ‘Chicken’ 
Squadron at the Flight Training School at 
Kamphaeng Saen. 


René van Woezik 
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Dominican Republic 


Fuerza Aérea Dominicana 





The Dominican Republic forms the eastern two- 
thirds of the Caribbean island of Hispaniola. 
Although the area offers no serious military threat 
to the country, an unforeseen enemy struck the 
air arm, the Fuerza Aérea Dominicana, on 
22 September 1998: Hurricane Georges. When 
forecasts indicated that the hurricane would pass 
along the northern coast, all air force assets were 
quickly moved to its southern base of San Isidro, 
the main FAD air base just 10 miles (16 km) east 
of the capital Santo Domingo. Then, disaster 
struck as Georges altered course and headed 
south. One hangar was completely destroyed, as 
was the equipment it contained, and the roof of a 
second one came down, damaging most of the 
aircraft parked inside. Only the air force’s A-37s 
and most of the T-34s and helicopters remained 
relatively unhurt. The hurricane caused over 200 
casualties in the country, and brought damages 
surpassing US$1.2 billion in cost. 

This natural disaster sparked plans to reinforce 
the battered air arm with new equipment, since 
most of it had become rather obsolete. As a start, 
the FAD recognised the need for new training 
aircraft. Eight new-build T-35B Pillén aircraft 
were ordered from the ENAER company and 
were delivered in two batches of four, in 
November 1999 and January 2000. Becoming 
the sixth Latin American user of this Chilean- 
built aircraft, the air force was able to re-establish 
its Escuela de Aviacién (EA). 

The EA had been disbanded temporarily some 
three years earlier, due to the lack of appropriate 
training equipment. Following the delivery of the 
Pillans, a huge class of 40 students (22 fixed-wing 
and 18 helicopter trainees, all of whom had been 
on waiting lists pending re-equipment) started 
their course. The syllabus consists of 150 flying 
hours including the regular items such as VFR, 
IFR, instrument and formation training and, 
because of the generally good weather condi- 
tions, is completed in six months. The first Pillan 
received its 100-hour inspection in February 
2000, indicating the intensive use of the aircraft. 
Although the aircraft belong to the EA, the 
instructors are all part of the Escuadrén de 
Combate, the FAD’s light strike squadron. 


New transport equipment 

As a second step toward boosting the fleet, the 
air force ordered two CASA 212-400 Aviocar 
light transport aircraft, with an option on a third. 
The contract was signed in Spain by the 
commander-in-chief of the Dominican armed 
forces, General Jesus Florentino y Florentino, and 
were delivered in April 2000. The arrival of these 
aircraft brought a significant improvement to the 
transport capacity in domestic as well as interna- 
tional use. Furthermore, the Aviocars are a major 
bonus for the FAD’s airborne paratroop battalion, 
which until recently could be airlifted only by 
UH-1s. The CASA 212s replaced the last surviv- 
ing Douglas C-47 Dakota, which had been 
earmarked to undergo conversion by Basler to 
turboprop. However, the aircraft was damaged 
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beyond economical repair during the aforemen- 
tioned hurricane. The wreck is now derelict in a 
corner of the air base. 

The Escuadrén de Transporte’s Beech 60 Duke 
and Cessna 207 sustained moderate damage in the 
hurricane, and were still in the process of repair 
during early 2000. A Beech King Air 200 is 
currently in the final stages of a major inspection, 
and is expected to join the fleet after the comple- 
tion of some legal matters, since the aircraft was 
taken from drug traffickers. One surviving Piper 
PA-31 completes the transport squadron’s equip- 
ment; two others were scrapped earlier, one 
following the hurricane. Other aircraft which 
recently have been withdrawn from service 
include two Rockwell RC680 AeroComman- 
ders, two Mitsubishi MU-2s, two Beech B80 
QueenAirs, a Cessna 404 and a Piper PA-34- 
200T Seneca. They all have been either sold or 
scrapped. 


Drug interceptors 

The air force’s spearhead is still formed by six 
Cessna A-37B Dragonfly aircraft, of eight deliv- 
ered. One has crashed, and another is parked in a 
hangar in such a bad state that it will not be 
economical to repair. Only three are operational 
at any given moment, equipping the Escuadrén 
de Combate. Although designed as a light attack 
aircraft, the primary task of the squadron’s 
A-37Bs is intercepting aircraft while on counter- 
narcotics operations. For this, the FAD co- 
operates closely with the US Drug Enforcement 
Agency (DEA), forming a Joint Operations 
Group with this organisation. The Group can 
rely on a ground-based and airborne radar and 
intelligence system, and can order the launch of 
an intercept mission against possible intruders. 
Using GPS, the A-37 pilot will head towards the 
given co-ordinates, trying to locate the intruder 
and then forcing it to land. Several of these 
aircraft have been dumped at San Isidro, evidence 
of previous successful missions. 

The squadron trains regularly for its ground 
attack role on the Calderas firing range, 100 miles 
(160 km) west of San Isidro. The A-37s carry 
regular ordnance on eight wing stores stations, 
such as Mk 81 (250-lb) and Mk 82 (500-Ib) 
bombs and LAU-32 rocket pods, in addition to 
the nose-mounted 7.62-mm Minigun. Recently, 
a safety bulletin was issued relating to cracks in 
the aircraft’s wingroot, forcing some flight limita- 
tions. A study into the cost effectiveness of repair 
work to the six A-37s has started, and might 
result in a complete overhaul at ENAER in 
Chile, which has forwarded a proposal. Although 
it would extend the life span for some five to 10 
years, the aircraft already have reached a consid- 
erable age and a total replacement might turn out 
to be a more realistic option. The FAD has 
expressed interest in the EMBRAER 
EMB-312H Super Tucano. 

The rescue squadron (Escuadrén de Rescate) is 
completely equipped with helicopters and, 
despite its designation, is also responsible for 
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support duties for the armed forces, such as trans- 
port and casevac. The main workhorse is the Bell 
UH-1H, six of which were received from US 
Army stocks in the latter half of the 1990s to 
augment the squadron’s fleet of Bell 205A-1 
Hueys. Eight Hueys had arrived in the 1980s, of 
which the three survivors were sold to a civil 
company in 1999. For rotary-wing training, the 
squadron can use a Hughes OH-6A and a Sud 
SE 3130 Alouette II. The latter had been stored 
for 12 years but, after a six-month overhaul, it 
returned to the skies during the FAD’s 52nd 
anniversary celebration on 15 February 2000. An 
Aérospatiale SA 365N Dauphin is used to trans- 
port the President or other prominent govern- 
ment members. In this role, the helicopter 
replaced an older SA 365C delivered in 1978, 
which currently is assigned to liaison tasks — 
although a major overhaul is necessary to return 
it to a flyable state. 

Like the other air force components, the 
rotary-wing fleet is expected to see some new 
additions. In early 2000, the country’s Congress 
was considering a proposal concerning the acqui- 
sition of eight to 10 Helibras HB.350 Esquilos, 
to be divided between the air force and the 
Defensa Civil. 

Two of the old ex-US Navy Beech T-34B 
Mentors are still in service, while three more are 
destined for a major overhaul to rejoin the fleet. 
Initially equipping the Escuela de Aviacién, these 
aircraft are now solely used for fishery patrol and 
SAR duties along the coast. The Mentors are 
normally based at the FAD air bases at Puerto 
Plata International Airport in the north, and 
Cabo Rojo in the south. These are only small 
installations, as all other air force operations take 
place from the San Isidro base. This is a self- 
supporting area with modern buildings and 
housing complexes; most of the 4,000 FAD 
personnel are based here. Although the present 
number of 35 aircraft is a far cry from the situa- 
tion in the 1950s, when the then-established 
Fuerza Aérea Dominicana had some 200+ 
aircraft on strength, the well-organised air arm — 
boosted by the arrival of new equipment and 
training of additional crews — continues to be a 
modest but potent force. 


Emiel Sloot and Luc Hornstra 
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Escuadrén de Combate San lsidro A-37B (six) 
Escuadron de Transporte San Isidro Beech 60 (one), 
Beech 200 (one), Cessna 207 (one), 
CASA 212-400 (two), PA-31 (one) 
Escuadrénde Rescate San Isidro UH-1H (six), 
SE 3130 (one), OH-6A (one), SA 365C (one), SA 365M (one) 
Escuela de Aviacion San Isidro T-35B (eight) 
Puerto Plata/Cabo Rojo 1-348 (five) 


No longer used for instruction, the two surviving Beech T-34 
Mentors retain the ‘EA’ titles of the Escuela de Aviacion. A 
further three are due for overhaul and a return to service. 


The arrival of eight T-35 Pillans in 1999/2000 has allowed the 
FAD to resurrect the Escuela de Aviaci6n and restart the 
training of pilots, many of whom had been ‘banked’ - awaiting 
the chance to start flying - for some years. 


Below: This Coleman-modified Piper PA-31 Navajo/Panther 
escaped the damage of Hurricane Georges and was heavily 
used afterwards by the Escadron de Transporte. 


While a decision is awaited 
on whether to overhaul or 
replace the A-37Bs, the 
Dragonflies remain the only 
combat equipment of the 
FAD. Flying is restricted with 
g limits imposed to avoid 
overstressing the airframes 
and causing wingroot cracks. 
Operations are usually 
conducted with 395-kg 
(870-/b) fuel tanks. The 
aircraft serve with the 
Escuadron de Combate, 
whose armed dragon badge 
appears on the fin (left). 


While the Escuadron de Rescate (badge, right) operates six 
ex-US Bell UH-1Hs (below) on rescue and transport work, 
four of the eight Bell 205A-1s supplied are stored at San Isidro 
(above), awaiting sale. 
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After a storage period of 12 years, SE 3130 Alouette I! 3020 
flew again after refurbishment on 15 February 2000. lt now 
provides rotary-wing training with the Escuadr6n de Rescate, 
flying in this role alongside a single OH-6A. 


Hurricane Georges swept through San Isidro on 22 September 
ANS A4 GG j SRR ASS) a 1998, hitting the FAD hard. Only the framework of this hangar 
WA VS VIS P77, : | nie SO (left) remains, and all aircraft inside were damaged or 
hihiks Nite! ¢ Ma onary , : } written-off. It is now used as a scrapyard for victims such as 
this Cessna T-41 (above). 
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The Air Wing of the Jamaica Defence Force is a 
tiny air arm with a variety of tasks, which range 
from military assistance to civil powers and 
communities — such as law enforcement and SAR 
missions — to VIP transport and moving patients 
from remote locations to the island’s hospitals. To 
fulfil its missions, the Air Wing was recently 
re-equipped with new helicopters, allowing it to 
continue as a reliable component of the JDF. The 
flying section of the Air Wing consists of three 
flights and a National Reserve, the JOFAW(NR) 
formed by ex-JDF pilots who moved to a civil 
career. Some 17 active-duty pilots are currently 
assigned to the wing. 


Fixed-wing operations 

No. 1 Flight, nicknamed ‘Eagle’, is based at the 
Norman Manley International Airport in 
Kingston, where its aircraft are tucked away in a 
single hangar in a corner of the airfield. One 
Beech 100 King Air, one Britten-Norman 
BN-2A-8 Islander and one Cessna 210M are 
used for liaison and transportation flights, and for 
patrolling coastal waters, although the single- 
engined Cessna is restricted to flights near the 
shore. The Cessna was donated by the US 
government in 1992; another example of the 
type was lost previously in a crash. A second 





Above: Two AS 355Ns serve on general duties 
(illustrated), while another pair is equipped with 
Nitesun and FLIR for law enforcement. 
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Islander was also written off due to a landing 
accident in the 1990s. The King Air has served 
the Air Wing since early 1975. The JDF is look- 
ing for a medium maritime patrol aircraft to 
boost its coast guard capability. To assist the Air 
Wing, aircraft of the US Coast Guard search the 
waters around Jamaica for anti-drug operations, 
and also undertake SAR flights. 


JDF heliport 

The two rotary-wing flights are based at Up 
Park Camp in Kingston, a former British army 
installation that is now the largest JDF base, 
featuring a heliport with a small grass airstrip. 
No. 2 Flight (‘Scorpion’) received three Bell 
412EPs between December 1998 and April 1999, 
Just prior to that, six pilots converted to the new 
type at CFB Gagetown, Canada, with 403 
Squadron; since 1972, Air Wing pilots have 
received flying training in Canada. One Bell 412 
is configured for VIP transport and the other two 
fill miscellaneous tasks. They can be equipped 
with an FSI Ultra 4000 infra-red turret for aerial 
observation, and can carry six stretchers for 
casevac. For SAR missions, a hoist is fitted. All 
maintenance is carried out in-house for all types. 

No. 3 Flight (‘Viper’) was established only 
recently, following the arrival of four Eurocopter 


Below: This single Cessna 210M flies with No. 1 
Flight, serving on short-range patrols and general 
‘hack’ duties. 


Jamaica Defence Force Air Wing 


No. 1 Flight 







Norman Manley Intl AP Beech 100 (one), 

BN-2A-8 (one), Cessna 210M (one) 
Up Park Camp Bell 412EP (three) 
Up Park Camp AS 355N (four) 


No. 2 Flight 
No. 3 Flight 





AS 355N Ecureuils, the first arriving by air via 
Martinique on 2 February 1999. The other three 
were shipped in crates and were assembled by 
Air Wing technicians. Like Bell 412 pilots, the 
Ecureuil pilots received training abroad, first at 
the ground school at the factory in France and 
then at a conversion course in Oxford, UK. Two 
Ecureuils are dedicated to law enforcement 
missions, featuring armoured seats and provisions 
for an IR turret, a Spectrolab Nitesun search 
light, and a datalink transceiver for communica- 
tion with ground-based police units. The other 
two are used for liaison and for transporting 
patients from the local hospital at Montego Bay 
to a better equipped one at Kingston. Such 
flights form the bulk of Air Wing operations, and 
during 1999 the unit performed around 150. 

The Bell 412s and Ecureuils replaced some old 
equipment which was then struck off charge. 
Three Bell 212s, delivered in 1973, were sold in 
early 1999 to civil owners. Four Bell 206B Jet 
Rangers, acquired in 1978, followed the same 
route. The Air Wing also operated four ex-US 
Army UH-1H Hueys, which had been leased 
from the US government and arrived in January 
1989. One crashed in 1997, and the remainder 
were grounded a year later following the issue of 
a safety bulletin regarding the N2 gearbox. The 
Hueys have been in storage since then and will 
remain so until the owner takes a decision on 
Emiel Sloot and Luc Hornstra 


their destination. 





Having served the JDF for 25 years, Beech King 
Air 90 T-3 is a familiar sight around the island. 





Patrol, SAR and transport are the roles of No. 2 
Flight’s three Bell 412EPs (above). This is the 
unit’s VIP transport-configured aircraft (H-23). 
The three remaining UH-1Hs were retired in 1998 
and stored at Up Park Camp (below). 








In 1998 the Mexican Air Force (Fuerza Aérea 
Mexicana), under a plan known as ‘DN-IIIE’, 
underwent major organisational changes to 
enable it to meet its current requirements as it 
enters the 21st century. Historically, as with 
many Latin American countries, one of its 
primary roles for many years has been that of 
counter-insurgency. This, however, is no longer 
a priority, and more emphasis is now being 
placed on the anti-narcotics and humanitarian 
disaster relief capabilities, as well as on maintain- 
ing a high standard in the traditional training, 
logistical and air defence roles. Emphasis is also 
being placed on flexibility, to enable a rapid and 
cohesive response to any emergency situations 
that may arise. 


History 

The origins of the FAM can be traced to 
5 February 1915, when a governmental decree 
was issued announcing the formation of the 
Aviacién Militar Mexicana. Later that year, the 
Escuela Militar de Aviacién was formed at 
Balbuena, close to the capital Mexico City. Early 
equipment was mostly of European origin but 
was soon augmented by a series of mostly 
licence-built aircraft produced by Tallares 
Nacionales de Construcciones Aeronauticas 
(TNCA), over 50 aircraft being built in eight 
different models between 1915 and 1920. They 
were to form the basis of flying training in 
Mexico for several years. TNCA went on to 
build several indigenous types, as well as licence- 
building the Vought O2U Corsair in the late 
1920s. 

It was not until the improvement in relations 
with the United States in the early 1940s that the 
FAM began to receive more substantial equip- 





Esc. 302 is the FAM’s main transport squadron, equipped 


primarily with the C-130A, now sorely in need of 
replacement. Also operated is this L-100-30. 


ment, such as its first T-6 Texans in 1942, P-47 
Thunderbolts in 1945, and significant quantities 
of A-24 Dauntlesses, PT-19s and AT-11 Kansans. 
Over 130 T-6s were delivered, being used by 
several squadrons in the COIN role, as well as for 
training. They were eventually retired in the 
early 1980s. The P-47s were used by 
Escuadrén 201 against Japanese forces in the 
Philippines and served for almost 20 years before 
their retirement in 1962. 

Notable types introduced during the 1950s 
included the T-28 Trojan which served alongside 
the T-6 on COIN duties, and the PT-17 
Stearman which, remarkably, still serves with the 
Colegio del Aire to this day, albeit in a recre- 
ational rather than training role. 1960 saw the 
introduction of the FAM’s first jet equipment in 
the shape of the Vampire Mk 3, 15 of which 
were obtained from Canada, equipping 200 
Fighter Squadron at Santa Lucia until their retire- 
ment in 1970. The first 15 of an eventual 58 
T-33s arrived from US stocks in 1961, to be 
based with 208 Squadron, also at Santa Lucia. 

Transports in the post-war years included 
C-47s, Beech 18s and AT-11 Kansans, the latter 
also being used for reconnaissance and bombing 
purposes. Over 40 C-47s have been flown since 
the type’s introduction in the late 1940s; one 
remains in flying condition with the Presidential 
Flight. A small number of C-46s, five C-54s and 
25 DC-6s have all seen service, with one DC-6 
still in use, although seldom flown. 


The FAM today 


Prior to its reorganisation, the FAM operated 
around a regional command structure, but since 
1998 has changed to a role/task-based system. It 
consists of five operational groups, the air force 


Bell 212s equip squadrons of Grupo 5 
spread around the country, partnering 
Cessna 182s on anti-narcotics/SAR work. 


Four Bell 206L LongRangers are used for rotary- 
wing training by Escuadron 111, serving 
alongside the short-fuselage Bell 206B JetRanger. 


college and the Presidential Flight. It operates 
from 19 military air bases (BAM), although not 
all of these have based units, and a number of 
military air stations (EAM). 


BAM1  SantaLucia Esc. 101, 112, 301, 302, 303, 401, 501, 502 
BAM 2 Ixtepec Esc. 402 
BAM3 _ El Cipre (Esenada) Esc. 106 
BAM4 Cozumel Esc. 201 
BAMS5 Zapopan (Guadalajara) —_ Esc. 105, 111, Colegio del Aire 
BAM6  Tuxtla Gutiérrez (Puebla) Esc. 202 
BAM7 Pie de la Cuesta (Acapulco) Esc. 102 
BAM8 Mérida Esc. 104 
BAM9 La Paz Esc. 203 
BAM 10 Culiacan Esc. 109 


BAM 11 Santa Gertrudis 
BAM 12 Tijuana 


no based units 
no based units 


BAM 13 Chihuahua Esc. 110 
BAM 14 Monterrey Esc. 108 
BAM 15 Oaxaca Esc. 103 


BAM 16 Pemex Tabjda 
BAM 17 Copala 

BAM 18 Hermosillo 
BAM 19 Atlangaterec 


no based units 
no based units 

Esc. 107 
no based units 


Santa Lucia air base 

Situated about 40 km (25 miles) north of 
Mexico City, Santa Lucia is the main operational 
base of the FAM. A huge facility situated on the 
site of a hacienda dating to 1596, the base was 
presented to the air force in 1952. It became 
operational in 1959 with the arrival of the first 
aircraft — AT-6s and AT-11s from Balbuena, 
which had become engulfed by the fast expan- 





Esc. 101 is responsible for the operations of the 
FAM’s six S-70As. These perform a number of 
duties, including VIP transport and special ops. 





The nimble Defender is available in 
unarmed MD 530F and armed MD 530MG 
(illustrated) versions. 


Popular in Latin America, the IAI Arava is usually 
used by the FAM for utility transport, but can be 
armed for counter-insurgency missions. 


Partnering the Hercules in Esc. 302, the Boeing 727 fleet 
wears dual civil/military serials for flights ouiside 
Mexico. The aircraft are modified for cargo carriage. 
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sion of Mexico City. The original hacienda 
building still forms the central feature of the base, 
and now accommodates the officers’ mess. The 
base houses eight operational squadrons and has 
one of the largest runways in Latin America — 
4100 x 24 m (13,450 x 78 ft) (a photograph in 
the air force museum shows a formation take-off 
by four Boeing 727s!). In addition to its flying 
units, Santa Lucia is also home to a small collec- 
tion of preserved aircraft and several retired trans- 
ports, notably pairs of DC-6s, Caravelles and 
Convair 580s, which are maintained in good, if 
not flyable, condition. 

The large numbers of DC-6s, C-54s, C-47s 
and C-46s which were stored here for many 
years have all been scrapped and are no longer 
present. In early 2000 an overhaul facility located 
at Santa Lucia assembled the FAM’s recently 
acquired batch of SF.260Es, while scrapping two 
redundant MU-2s and a Beech 65. 

The Escuela Militar Tropes Especialades Fuerza 
Aérea (EMTEFA) technical training school is also 
at Santa Lucia. It has a small number of aircraft, 
including two Beech 24 Musketeers and a single 
Alouette II, the latter one of only two that were 
acquired in 1963. 


The future 

With the recent changes under DN-IIIE 
almost complete and the subsequent introduction 
of several new types into the inventory, there are 
no immediate plans for further major procure- 
ment, apart from considerable interest being 
shown in an airborne surveillance platform. The 
EMBRAER/Ericsson EMB-145SA Erieye has 
been closely studied. In the not too distant future, 
the elderly C-130A and T-33 fleets will need 


replacement. Chris Knott and Tim Spearman 
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Grupo 1 — HQ Santa Lucia 


Escuadron 101 - Santa Lucia - 

Esc. 101 now operates the six Sikorsky S-70A 
Blackhawks acquired in 1991, previously flown in the 
special operations role by Esc. 216 as part of Grupo 8. 
One is used for VIP transport. Two of the unit's aircraft 
were involved in relief work in Honduras following 
Hurricane Mitch. A Mexican Blackhawk is believed to 
hold the endurance record for the type, made during its 
delivery flight from the Connecticut factory, via 
Alabama, to Santa Lucia. 


Escuadron 112 - Santa Lucia 

This unit is now responsible for all operations of the 
FAM's MD 530F and MD 530MG Defenders previously 
operated by Esc. 209, 214 and 215. Ten MD 530Fs 
were delivered in 1992, followed by 12 armed 

MD 530MGs in 1994. They were used successfully in 
the troubled southeastern province of Chiapas in the 
mid-1990s, and the aircraft are now used mainly in the 
SAR and anti-narcotics roles. Four were used in 
Hurricane Mitch relief operations, flying from Toncontin 
air base at Tegucigalpa, Honduras. 


Escuadron 401 - Santa Lucia 

Having a minimal need for air defence capability, the 
FAM operates only a token fighter force in the shape of 
one squadron of Northrop F-5E/Fs. Ten F-5Es and two 
F-5Fs entered service in 1982 at a cost of US$115 
million. Two F-5Es have been lost in accidents in 1993 
and 1995, the latter involving a mid-air collision during 
an air force flypast which claimed the F-5, three T-33s 
and six aircrew. Based at Santa Lucia since their 
introduction, all F-5s fly in two-tone green/brown 
camouflage with high-visibility national insignia. 
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Escuadron 402 - Ixtepec 

In recent years, T-33 operations were split between 
Santa Lucia, Mérida and Ixtepec. Reorganisation has 
now concentrated all remaining aircraft — totalling 18 — 
with Esc. 402 at Ixtepec in Oaxaca province. All of them 
are from a batch of 40 ex-USAF aircraft delivered in 
1968, being preferred — despite having higher-houred 
airframes — to aircraft from a 1961 batch due to their 
upgraded avionics and sequential ejection seats. Several 
aircraft from the earlier batch can be found in museums 
and on gate-guard duty in various parts of the country. 
Used heavily in the past in the COIN role, survivors are 
now principally used for training and patrol duties, 
operating in a dark green tactical colour scheme with 
high-visibility trim and national insignia. 


Grupo 2 — HQ Pie de la Cuesta 


Escuadron 201 - Cozumel 

Escuadron 202 - Tuxtla Gutiérrez 

Escuadron 203 - La Paz 

Escuadron 204 - Pie de la Cuesta 

These four units all operate the Pilatus PC-7 in the light 
attack/training roles. Eighty-eight were delivered in six 
batches between 1978 and 1985 to replace the ageing 
T-6s and T-28s. Their armed use in the 1994 conflict 
against the EZLN in Chiapas, in which they proved very 
successful, led to the embargo of a follow-on order for 
48 PC-9s. In the past they were frequently operated 
with distinctive shark-mouth markings and various 
camouflage schemes, but all now wear an overall dark 
green drab finish with high-visibility markings. 





Grupo 3 — HQ Santa Lucia 


Escuadr6n 301 - Santa Lucia 

This unit operates the IAI Arava, of which 16 were 
ordered with deliveries beginning in 1973. Initially 
operated in the SAR role by Esc. 208 as part of Grupo 1, 
around 10 are believed to be still operational. The type is 
extremely popular with its Mexican crews, and showed 
its versatility during the 1994 conflict when several 
received armament for use in the COIN role. 





Escuadron 302 - Santa Lucia 

The main logistical transport element of the FAM 
operates the C-130/L-100 Hercules and Boeing 727. 
While based at Santa Lucia, much of the unit's 
operational flying is undertaken from EAM 1 at Mexico 
City's international airport, the facility there having been 
downgraded from BAM to EAM status in 1998. Mexico 
was heavily involved in Hurricane Mitch operations, and 
airlifted over 700 tonnes of supplies to Honduras, 
Nicaragua and Guatemala. Much of this was lifted by 
Esc. 302's Hercules from EAM 1 and BAM 8 Merida. All 
maintenance and crew training is undertaken at Santa 
Lucia. 


Escuadron 303 - Santa Lucia 

Over 30 Mil Mi-8/17s are flown by Esc. 303 on transport 
duties and in support of anti-narcotics and relief 
operations. An initial order for 12 Mi-8s was placed in 
1995, owing to difficulties in obtaining suitable 
equipment from US sources. The type proved popular 
with the air force, leading to further orders for the more 
powerful Mi-17, six of which were used in Honduras for 
Mitch relief operations. During the course of these, 
FAM Mi-17s, MD 530s, Aravas, UH-60s and Bell 212s 
flew 260 missions in 20 days from Toncontin. All air 
force Mi-8/17s fly in dark green overall, with high- 
visibility national insignia. A single Mi-26 was delivered 
in February 2000, arriving by sea at Vera Cruz and 
assembled in time to participate in the Air Force Day 
celebrations on 15 February. Presumably, it is flown by 
Esc. 303. A second Mi-26 has also since arrived. 


Escuadron 501 - Santa Lucia 

Previously operated by Esc. 101 with Grupo 5, the 
FAM's Commander 500 and Turbo-Commander fleet is 
now assigned to Esc. 501 for operations in the light 
transport and photo-reconnaissance roles. Twenty 
Commander 500s were delivered from 1974, of which 
about 15 are thought to remain in service, flying in dark 
green finish. Nine Turbo-Commanders — including 690B, 
840, 980 and 1000 variants — have been acquired since 
1980, and wear a blue and white VIP scheme. 


Escuadron 502 - Santa Lucia 
This newly-formed special operations squadron flies a 


variety of types on tasks ranging from VIP transport to 
reconnaissance and forward air control. Four SA-226 
Metros, recently acquired from US stocks and being 
painted in the standard overall green scheme, operate 
alongside two Schweizer SA 2-37As which still wear 
their former US light grey scheme with low-visibility 
national insignia. The Schweizers are equipped with 
infra-red cameras to enable night-time operations of up 
to eight hours’ duration, a particularly valuable asset in 
the ongoing fight against ever more sophisticated drug 
traffickers. A small number of Maule M-7-235 Super 
Rockets (for FAC), PC-6 Turbo-Porters and Beech 90s 
are also on strength. 


Grupo 4 —- HQ Zapopan 





Escuadron 111 - Zapopan 

Grupo 4's only squadron flies the Bell 206B JetRanger 
and 206L LongRanger on rotary-wing training duties 
alongside the Colegio del Aire. Six 206Bs were 
delivered from 1973, with the first two 206Ls following 
in 1987. Another pair was added in 1989. Always based 
at Zapopan, the Bells flew with Esc. 209 on SAR duties 
until 1998. 


Grupo 5 — HQ Culiacan 


Escuadron 102 - Pie de la Cuesta 

Escuadron 103 - Oaxaca 

Escuadron 104 - Mérida 

Escuadron 105 - Zapopan 

Escuadron 106 - El Cipre 

Escuadron 107 - Hermosillo 

Escuadron 108 - Monterrey 

Escuadron 109 - Culiacan 

Escuadron 110 - Chihuahua 

All nine squadrons of the newly-formed Grupo 5 operate 
a mix of Bell 212s and Cessna 182s and are primarily 
tasked with anti-narcotic operations. The Cessnas are 
used as spotter/reconnaissance vehicles, while the Bell 
212s are used to rapidly transport ground forces to the 
required location. Seventy-three Cessnas were 
purchased in 1999 after a similar number of US-donated 
Bell UH-1Hs were returned by Mexico as unsuitable 
‘junk’. Although nominally based at the above locations, 
the units are designed to be totally flexible and spend 
much of their time operating from auxiliary air stations 
and strips in remote parts of the country. ' 





Colegio del Aire - HQ Zapopan 


Escuadron Preparatorio - Zapopan 

Escuadron Primario - Zapopan 

Escuadron Avanzado - Zapopan 

Responsible for all aspects of basic flight training within 
the FAM, the Colegio del Aire has three main squadrons 
for basic, primary and advanced training, using the 
tricycle-gear Maule MXT-7-180 Star Rocket, Beech F33C 
Bonanza and Pilatus PC-7, respectively. Also based with 
the college, albeit used only for recreational purposes, 
are no fewer than 11 Boeing/Stearman PT-17s, 
maintained in immaculate condition in a yellow training 
scheme. Yellow is also worn by the Maules and 
Bonanzas, although the PC-7s operate in dark green. 
Unusually, the PT-17s, Maules and Bonanzas still wear 
the discontinued letter-prefixed serial, while the PC-7s 
use the four-digit serial used across the FAM. Recently 
introduced to the college are 30 Aermacchi SF.260Es 
which were delivered and assembled at Santa Lucia in 
early 2000. They will replace the Bonanzas, 29 of which 
are still operational from 42 delivered from 1974. Types 
no longer used include the Beech Musketeer and CAP 
0, the latter being replaced by the MX-7 in 1993/94. 
Several aircraft are displayed on the base, including an 
impressive trio of pole-mounted PC-7, PT-17 and T-6. 
Elsewhere on the base can be found a Vampire, AT-11, 
T-33, Bell 206 and another T-6. 





Presidential Flight - Mexico City 


The Flight operates a Boeing 757 and Lockheed JetStar 
from the Presidential hangar at Mexico City International 
Airport. A large number of miscellaneous types are also 
flown on behalf of government ministries and carry 
military serials as well as XC-prefixed civilian 
registrations. Types range from Learjets and Sabreliners 
to Puma and AS 355 helicopters. All are kept in 
immaculate condition. 








Mexico 


The 18-strong Lockheed T-33 fleet remains a subject of pride in the FAM - the aircraft are Mexico’s only true combat aircraft are the Northrop F-5E/Fs 


maintained in an immaculate condition. The ‘T-birds’ have largely given up their light attack of Esc. 401. From Santa Lucia they provide a measure of air 
role for advanced training and patrol work. defence for the capital 


Ina land of often inhospitable terrain, the Pilatus Another Esc. 502 type is the Fairchild Swearingen The PC-7 is arguably the most important type in 


PC-6 is a valued asset. Esc. 502’s aircraft fly special Metro, employed on a number of special ops FAM service. Mexican PC-7s saw much action 
operations, mostly against drug traffickers. transport/surveillance duties. against EZLN guerrillas in Chiapas province. 


Below: A Mexican oddity is the Maule MXT-7-180 Star Rocket, a tricycle 
undercarriage version of the better-known MX-7. The type is used for basic 
flying instruction by the Colegio del Aire at Zapopan. 


Two Schweizer SA 2-37As were transferred from the USCG to Esc. 502. These 
ultra-quiet surveillance aircraft are used for long-endurance monitoring and 
tracking of drug movements, mainly at night. 


A fleet of Rockwell Turbo-Commanders is Esc. 501 also flies the smaller Shrike Commander, Maule M-7-235 Super Rockets are employed by 
operated by Escuadron 501 from Santa Lucia on equipped for reconnaissance/survey tasks and Esc. 502 in the forward air control role, mainly for 
light transport tasks. wearing the standard overall green camouflage. directing anti-narcotics operations. 
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At the Colegio del Aire (right) students progress 
from the Maule MXT-7, through the Beech F33C to 
the Pilatus PC-7, although the Aermacchi SF.260E 
is in the process of replacing the F33Cs. For 
recreational flying 11 immaculate Boeing/ 
Stearman PT-17s (above) are in use. 
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Agusta-Bell AB 205 and AB 212 
Iranian Bells on show 


During the 1970s the Imperial 
Iranian forces chose various Bell 
‘Huey’ versions to become the 
backbone of their helicopter fleets, 
resulting in the purchase of Agusta- 
built AB 205s (army, navy) and 
AB 212s (air force, navy), while 
Bell 214/214A Isfahans were 
procured in vast numbers (293) for 
the I[AA, with a smaller number 
(39) of SAR-dedicated 214Cs 
going to the air force. Production 
of the 214 for Iran involved a high 
percentage of locally-made compo- 
nents from a facility at Isfahan, the 
intended site for the production of 
50 Bell 214As and 350 214STs. 

This latter project collapsed 
along with the Shah, but local 
component production allowed 
Iranian industry to continue to 
support the ‘Huey’ fleet following 
the Islamic Revolution and the 
ensuing abrupt end to US support. 
The Bell fleet was heavily utilised 
throughout the long war with Iraq, 
and it is to the credit of the local 
industry that many of these aircraft 
continue in service today, 

Furthermore, the I[HSMC 
(Iranian Helicopter Support and 
Manufacturing Company) appears 
to have reverse-engineered the 
AB 205A to produce the Shabaviz 
75 from new. This company was 
originally formed with help from 
Agusta to overhaul Iranian heli- 
copters locally. It has now built up 
extensive experience, and has 
rebuilt several AH-1J Cobras, 
among other types. 


Right: The IRIAA (Islamic Republic 
of lran Army Aviation) is the major 
helicopter user in Iran, and in its 
mixed fleet are thought to be 
around 50 Agusta-Bell AB 205As, 
although this number probably 
incorporates the IRIGA aircraft. 
They are believed to equip three 
support squadrons and a training 
unit, and serve in the assault 
transport helicopter role alongside 
Bell 214A Isfahans and Mi-8/17s. 


Above: This AB 205A wears the markings of the Islamic 
Republic of lran Guards Aviation. The IRIGA supports the 
IRGC (Islamic Revolutionary Guards Council) and is 
separate from the air force and army. It is thought to 
operate Iran’s Chengdu F-7 fighters and An-72 transports, 
among other types. 


Below: IRINA (Islamic Republic of lran Naval 
Aviation) flies the AB 212AS on a variety of maritime 
duties, including operations from ‘Babr’-class 
destroyers and defensive patrols around oil 
installations. Twenty AB 212s were delivered from 
mid-1974, armed with AS.12 anti-ship missiles. 





Israeli withdrawal from Lebanon 


Arab-Israeli balance of power 


Following recent advances in the 
peace process, relations between 
Israel and its neighbours remain 
fraught with difficulty. Despite the 
unilateral withdrawal of the Israeli 
army from Lebanon, negotiations 
with Syria on the return of the 
strategically dominant Golan 
Heights (occupied from Syria in 
the 1967 Six Day War) have 
stalled. 

Syria is reluctant to let slip its 
one main bargaining card, the con- 
tinued hostilities in the Lebanon 
between Israel’s client militias and 
the Lebanese-based Hizbollah and 
Amal organisations. Syria’s recent 
insistence that any peace deal must 
be backed up by an improvement 
in its armed forces stems from the 
perceived need to ensure a peace 
based on equal military security. 
These demands, in combination 
with recent, dramatic advances in 
the Arab military, have ensured 
that Israel’s already formidable 
armed forces are seeking more 
innovative and advanced guaran- 
tees to maintain the position of 
military might that has provided 
the cornerstone of the 51-year-old 
state. 

Clashes in Lebanon escalated in 
the months before the withdrawal, 
and despite an ostensibly bright 
start to 2000 a spate of tit-for-tat 
attacks spilled over to impact on 
the beleaguered population of the 
southern half of the country. In a 
commitment to withdraw from the 
unpopular war in Lebanon, Israeli 
Prime Minister Ehud Barak com- 
mitted the Israeli Cabinet to a 
withdrawal from southern Lebanon 
by July 2000, with or without an 
agreement on a peaceful transition 
with Syria. 

An intensification in hostilities 
occurred in late January, with the 
IDF/AF in the vanguard. Israeli air 
raids came in part in retaliation for 
the killing of a senior commander 
the South Lebanon Army (SLA), 
Israel’s allied militia in the Israeli- 
held security zone in southern 
Lebanon. On 30 January, Colonel 
Hashem, deputy head of the South 
Lebanon Army, was killed when a 
remotely-controlled bomb placed 
by a road detonated near his car. 
Only the day before, the SLA had 
killed two Hizbollah fighters. 

The blow was more than 


The AH-64 Apache was very active 
in southern Lebanon. This aircraft, 
of 113 Tayeset, wears an 
experimental desert camouflage 
which may be applied to the 
remainder of the fleet. 


military in effect. With the Israeli 
commitment to withdraw, the 
position of the SLA — which 
gained Israeli support during the 
brutal Lebanese civil war — became 
increasingly unsure, and the SLA 
leader, Commander Lahad, was 
rumoured to have fled Lebanon to 
seek refuge in France, leaving 
Colonel Hashem as his likely 
replacement. The death of the heir 
apparent further dented the already 
damaged morale of the SLA. 

In retaliation, on 30 January 
Israeli warplanes, reported to be 
F-16C/Ds, as well as either AH-1s 
or AH-64s, raided suspected 
guerrilla positions at Houla, 1.5 km 
(0.93 miles) from the Israeli border. 
The Israeli military stated that 
Hizbollah anti-aircraft artillery 
(AAA) attempted to engage the 
gunships, but missed. On the same 
day, two F-16s launched two 
air-to-surface missiles on targets in 
the region of the village of Meiss 
el-Jabal. 

Hostilities between Israel and 
Hizbollah continued. to flare. 
Hizbollah attacks killed five Israeli 
troops, three of whom were killed 
when a TOW (Tube-launched, 
Optically-tracked, Wire-guided) 
anti-tank missile hit their bunker, 
leading to the most extensive spate 
of air raids on the civilian infra- 
structure since the Grapes of Wrath 
operation in 1996. On 7 February, 
Israeli F-16C/D strike aircraft 
destroyed three power plants with 
laser-guided munitions, as part of 
the policy of rendering the normal 
existence of the country untenable 
and thereby forcing the Lebanese 
government to restrain Hizbollah. 
The initial strikes, which occurred 
at night, left much of Lebanon 
without electricity. Air strikes 
continued throughout February, 
focusing in the main on Hizbollah 
targets. Israeli civilians living in 
northern towns were ordered into 
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Boeing KC-707 tankers are believed to serve with 122 Tayeset at Lod. The 
boom-equipped aircraft, with aft-facing TV cameras to monitor the refuelling, 
support the IDF/AF’s ability to mount operations far beyond Israel’s borders. 


their air-raid shelters lest Hizbollah 
retaliate with cross-border artillery 
rocket fire, although Hizbollah 
subsequently issued a statement 
that, while Israeli troops would see 
no respite, Hizbollah would refrain 
from targeting civilian targets. 
Following the raids on the power 
plants, one more Israeli soldier was 
killed. The Lebanese government 
claimed that 15 civilians were 
injured, and that electricity was 
being rationed. In addition to the 
‘several dozen’ air strikes, Israeli 
artillery has targeted sites near the 
main southern Lebanon town of 
Nabatiyeh. 


Armoured attacks 

On 13 March Hizbollah 
launched attacks from the Lebanese 
town of Mansouri — in breach of 
the agreement not to involve civil- 
ians in the fighting — on the SLA- 
controlled village of Hardon. In 
response, two were killed when 
IDF tanks hit a Lebanese army 
checkpoint on the coastal road near 
Mansouri, 10 km (6 miles) south of 
Tyre, with two shells. One other 
was injured. Lebanese officials said 
the Mansouri attack also destroyed 
three BM-21 (Katyusha) multiple 
rocket launchers, a 130-mm 
artillery gun and a truck. 

Despite an agreement brokered 
by the US in 1996, whereby both 
sides agreed to refrain from target- 
ing civilians, both Hizbollah and 
Israel claimed that the other side 
was deliberately flouting the agree- 


ment. The message from Jerusalem 
on such occasions was that Israeli 
operations are intended to send the 
unequivocal signal to the Lebanese 
government, Hizbollah and Syria 
(which maintains 35,000 troops in 
Lebanon under the 1989 Ta’if 
Agreement, which ended the 
Lebanese Civil War) that Israel was 
not willing to accept attacks on its 
positions in the security zone or 
attacks by Hizbollah rockets on 
northern Israel. This policy saw 
little in the way of tangible success, 
and the threat on Israel’s northern 
border remains a very real one. 
Since the inauguration of the 
Barak government, Israel moved 
away from the necessity of main- 
taining a security zone in Lebanon. 
The position of the Barak govern- 
ment tacitly acknowledged that the 
military solution was not viable, 
and it sought to extricate Israeli 
forces from the security zone, 
which was increasingly viewed 
domestically as ‘Israel’s Vietnam’. 
An Israeli withdrawal, even 
without Syrian agreement, became 
a stated priority for the Barak 
administration. Despite the com- 
mitment to leave Lebanon by June 
2000, if necessary unilaterally, the 
cross-border fighting continued. 
Claims by Israeli opposition parties 
that the evacuation of the security 
zone would only move the line of 
hostilities to the Israeli border did 
not slow plans for the pullout. The 
IDF had already shifted the main 
emphasis of its security zone opera- 
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Above: Israel’s most potent attack platform is the F-15l, this example 
sporting the fin markings of the IDF/AF’s Flight Test Centre. 


Below: The IDF/AF’s Eagle fighter force maintains a high-alert status to 
ensure the nation’s air defence. However, this F-15 seen at an IDF/AF open 
day carries low-drag bombs on a centreline MER, suggesting a secondary 


attack role for the type. 





tions to the air force and away 
from ground troops, due to the 
vulnerability of armoured columns 
to ambush by anti-tank guided 
weapons (ATGWs) and roadside 
bombs. As a result, the flow of 
casualties from the security zone 
had decreased by 50 per cent 
between 1998 and 1999, but 
IDF/AF fixed- and rotary-wing 
attack platforms conducted almost 
daily strikes against Hizbollah and 
Amal militia targets in Lebanon. In 
the main, helicopter assets now 
undertook patrol and resupply of 
the security zone. In response, 
Hizbollah increased the anti- 
aircraft threat, in particular by the 
acquisition of Igla (SA-18 ‘Grouse’) 
hand-held surface-to-air missiles 
supplied by Iran. 


Out of Lebanon 
Considerably ahead of schedule, 


Israeli forces began their withdraw- 
al in mid-May. At 0345 GMT on 





24 May the last Israeli troop left 
Lebanon, literally locking the gate 
to the border behind him. Jubilant 
Hizbollah fighters followed hot on 
their heels, claiming victory, while 
many SLA soldiers and their fami- 
lies sought refuge in Israel from 
reprisal. Since the withdrawal, the 
security posture in the north has 
changed dramatically. Considerably 
more IDF troops are now stationed 
in the north, along with increased 
protection for northern settle- 
ments, including new army bases, 
fences and bomb = shelters. 
Advanced surveillance towers and 
high-definition radar monitoring 
stations to provide more advanced 
warning of hostile intentions are 
also planned. A chain of electronic 
sensors along the border further aid 
early warning of attacks, one of the 
key Israeli security requirements, to 
facilitate the timely movement of 
ground troops and air assets in 
response. Israel is also keen to sup- 


The brunt of the air strikes in southern Lebanon prior to the pull-out was 
borne by the F-16, including the use of laser-guided weapons presumably 
designated by Litening pods. This Test Centre aircraft is an F-16C Block 30. 
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plement the OFEQ-3 spy satellite 
with a newer version, for monitor- 
ing the Golan Heights as well as 
Lebanon. The price tag for such 
improvements is placed by IDF 
spokesmen at over US$100 million 
dollars, much of which is expected 
to come from the US. 


Anti-missile defence 

The cornerstone of the Israeli 
campaign against Hizbollah cross- 
border attacks focused on the 
creation of advanced anti-ballistic 
missile systems (ABMS) tasked 
with the interception of Hizbollah 
Katyusha rockets, as well as longer- 
ranged systems operated by Syria, 
Iraq and Iran. The ballistic missile 
threat has increased in recent years 
as the Arab world has increased 
procurement of long-range surface- 
to-surface missiles, particularly 
Saudi Arabia, which has supple- 
mented its already impressive long- 
range strike capability with the 
purchase of 30-40 3100-km 
(1,926-mile) range Dong Feng 3A 
(CSS-2) missiles. Israel already 
operates the Patriot PAC-3 missile, 
which demonstrated its limited 
ABM capability during the 1991 
Gulf War, but the IDF needs a 
more effective system with 
increased coverage. At present, two 
systems are under development, 
the Arrow II ABM missile being 
the most advanced. Following the 
successful testing of the system, the 
first of three planned batteries — 
consisting of six launcher units and 
a radar command unit — has been 
deployed, although it is yet to 
become fully operational. On 
1 November 1999 the system 
completed its first test involving 
the complete system. Forty per 
cent of the funding for the US$2 
billion system has come from the 
US, and the Mach 9 missile is 
designed to engage incoming 
missiles at 16-48 km (10-30 miles) 
from its launch. Turkey has 
expressed interest in becoming a 
future operator. 

The second ABM system, the 
joint Israeli/US Tactical High 
Energy Laser (THEL) system, is 
still very much in the development 
phase, but would appear to be 
progressing successfully, despite 
almost being cancelled due to 
funding issues in early 1999. The 
megawatt-class, deuterium fluoride 
chemical laser is intended to 
provide protection from smaller, 
lower-altitude missiles than Arrow. 
Deployed from ground-based 
stations, the THEL, in combina- 
tion with Arrow II, would provide 
a tiered ABM capability across the 
entire country, able to engage 
incoming missiles, and theoretically 


aircraft, at all altitudes. While 
Arrow II is designed with medi- 
um-range ballistic missiles as the 
primary target, the THEL is 
intended primarily for use against 
the smaller, 122-mm Katyusha 
rocket. It is expected that the 
THEL could be used during the 
‘boost’ phase of an incoming short- 
range ballistic missile, removing the 
danger of scattering the payload of 
the missile over Israeli territory. 

Technology is seen as the key to 
retaining IDF supremacy, both in 
the face of continued Hizbollah 
and Amal attacks, and the increased 
threat environment developed by 
the improvement in air power in 
the region generally. Israel has 
given a long ‘shopping list’ to the 
US for both the Lebanon pull-out 
and any possible withdrawal from 
the Golan Heights. The main focus 
has been the acquisition of 
advanced surveillance systems 
including spy satellites and E-8 
J-STARS ground surveillance 
systems, as well as E-3 AWACS 
aircraft and more AH-64Ds. How- 
ever, Israel is eager to improve its 
long-range strike capability, and 
the recent refusal to export the 
Tomahawk cruise missile will 
undoubtedly spur Israeli efforts to 
produce a long-range precision 
cruise missile indigenously. Preci- 
sion strike has been enhanced 
recently by the US decision to 
allow the export of GPS-based 
JDAM 2,000-lb bombs. The 
deployment of JDAM would 
represent a significant improve- 
ment in the already impressive IDF 
attack capability, as it does not 
require a designator to illuminate 
the target and can be dropped 
through heavy cloud in a ‘blind 
pass’. 

As well as the increase in tempo 
caused by the increased reliance the 
IDF is placing on the air force in 
Lebanon, a number of other devel- 
opments have necessitated a 
reappraisal of the changing threat 
environment. The IDF/AF needs 
to maintain its dominance in air 
power to counter the improve- 
ments in the long-range strike/ 
interdiction capabilities of Israel’s 
neighbours and thus retain the 
IDF/AP’s superiority. 


Arab assets 

The United Arab Emirates has 
recently agreed the purchase of 60 
advanced F-16 Block 60 tactical 
jets, and, when the contract for 
armament options for these aircraft 
is finalised, they promise to 
improve considerably the precision 
attack capability of Arab states. The 
new beam-sharpening radar, inter- 
nal FLIR-based targeting system 


and conformal fuel tanks provide 
an impressive boost to the range 
and accuracy of the UAE’s strike 
potential, especially if the new 
aircraft are equipped with advanced 
stand-off weapons. The UAE is 
reportedly expressing interest in 
the sensitive AMRAAM, as well as 
new Wind-Corrected Munitions 
Dispensers (WCMD), which 
considerably increase the efficiency 
of high-altitude bombing. Deliver- 
ies of the F-16 Block 60 are sched- 
uled to commence in 2004. 

In addition, the UAE has 
procured Black Shaheen stealthy 
stand-off cruise missiles from 
MATRA/BAe, offering the possi- 
bility of the destruction of point 
targets from beyond the range of 
hostile air defence systems. Black 
Shaheen is a development of the 
APACHE/SCALP-EG missile due 
to equip the Royal Air Force and 
the Armée de l’Air; it is fully 
autonomous, due to the GPS and 
terrain referencing system, with an 
IR terminal guidance system. Black 
Shaheen, when deployed, will 
represent a quantum leap in long- 
range strike capabilities and give 
the UAE a more potent system 
than any operated by the IDF/AF. 
Black Shaheen will be deployed on 
some 30 Mirage 2000 Dash 5s. 

Saudi Arabia, in addition to the 
recent delivery of Chinese ballistic 
missiles, maintains a significant 
Tornado GR.Mk 1 fleet (78 IDSs, 
12 GR.Mk 1Bs) and, more signifi- 
cantly, operates a fleet of 72 F-15S 
multi-role aircraft, based on a 
marginally down-rated F-15E, and 
is reported to be enquiring after 
another 25 aircraft. These aircraft — 
while not quite matching the capa- 
bilities of the Israeli F-15I — have 
been equipped with AMRAAMs, 
representing a significant improve- 
ment in the beyond-visual-range 
capabilities of the Arab powers. 
The RSAF also operates some 100 
F-15C/Ds. Providing AWACS 
control are five E-3 Sentries, 
which have the radar range not 


Carried by IDF/AF F-15B Baz 957 is 
the Rafael Ankor Shachor (Black 
Sparrow). The new missile is being 
developed as a target for both 
testing the IAI Arrow ATBM and 
training operational batteries — the 
first of the latter was formed by the 
IDF/AF in 1999. 


only to vector defensive combat air 
patrols over the Arabian peninsula, 
but to monitor and control strike 
packages in Israeli airspace, some- 
thing of prime concern to the 
IDF/AF. There is a requirement to 
replace the 80 F-5E/Fs still soldier- 
ing on in RSAF service. The 
slump in oil prices in 1998-99 
resulted in the scrapping of an 
order for advanced F-16 variants, 
but the recent revival in oil 
revenues means that the deal is 
back on the table. 


Syrian desires 

Syria is keen to improve its air 
force, now languishing due to 
budget constraints, and has been 
attempting to procure Su-27 and 
MiG-31 air superiority jets from 
Russia. This would represent a 
significant shift in the balance of 
power in the region but, to date, 
negotiations with Russia have 
stalled due to wrangles over the 
US$12 billion debt owed to Russia 
from Soviet-era arms shipments. 
Syria at present is reliant on some 
45 MiG-29s and 16 MiG-25s, 
which are facing obsolescence due 
to their dated avionics and high 
airframe hours. 

Despite the 1978 Camp David 
peace treaty between Israel and 
Egypt, and the favour with which 
Egypt is viewed in Washington, 
relations between the two Middle 
East countries remain far from 
cordial. Israel has remained scepti- 
cal over the intentions behind the 
large Egyptian military build-up, 
and has reportedly refused a num- 
ber of exercises with US forces, for 
fear that the US may, either 
formally or informally, pass on 
details of IDF/AF operating tactics. 
Links between US and Egyptian 


personnel are close, due in part to 
the annual Bright Star exercises. 
Egypt operates no fewer than eight 
squadrons of F-16s, and more 
aircraft are on order. The US has 
supplied high-tech air-to-surface 
munitions, particularly GBU-15 
precision glide bombs and AGM- 
84 Harpoon anti-ship missiles, but 
not AMRAAMs; BVR engage- 
ments use AIM-7Mss instead. Also 
significant are the 17 Mirage 2000 
dual-role jets. Egypt operates five 
E-2C Hawkeye AWACS aircraft, 
which, despite being less powerful 
than the E-3, still represent a 
significant surveillance capability 
over Israeli airspace. 

Iranian air power represents a 
less significant threat to Israel due 
to the distance between the coun- 
tries, and the traditional Persian/ 
Arab and Sunni/Shi’a emnities 
which have hampered Iran’s 
relations with its neighbours, 
particularly in the Gulf region. 
Notwithstanding this, the 30 
Su-24MK strike aircraft have the 
range to reach Israeli territory — if 
not the self-defence capability to 
survive having got that far. 


Long-range strike 

The recent entry into Israeli 
service of the F-15I with one 
squadron represents the most 
significant long-range strike asset in 
the IDF/AF’s inventory (excluding 
the nuclear-tipped Jericho II ballis- 
tic missile), and is already supple- 
mented by an impressive array of 
470 advanced combat aircraft. The 
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1999 deal for 50 F-16I aircraft 
(upgraded Block 50/52 with 
Northrop Grumman AN/APG- 
68(V)X radar, Python 4 advanced 
AAMs and Popeye 2 ASMs), 
worth some US$2.5 billion and 
due to commence in 2007, repre- 
sents a further advance, especially 
when upgrades to the pre-existing 
F-16 fleet are considered. Israel 
operates seven squadrons of F-16s 
and is updating the earlier F-16As 
with a new and far more capable 
radar system. 

The recent clearance by the US 
to begin the export of 700 GBU- 
32 JDAM kits will allow Israel to 
retain its superiority in strike and 
interdiction for the near future. 
Although Israel already uses a large 
number of foreign and indigenous 
PGMs, including the AGM-142 
Popeye stand-off missile, the addi- 
tion of JOAM will provide for the 
first time the ability to prosecute 
strikes in zero visibility, from high 
level and in one pass. JOAM 
requires no laser designation, due 
to the GPS guidance system, thus 
reducing the exposure time of the 
strike aircraft and allowing strikes 
in heavily overcast conditions. 

Looking to the future, Israel is 
examining the possibility of further 
F-15I purchases in the medium 
term, and is likely to procure attri- 
tion replacement airframes to 
maintain production at the Boeing 
St Louis facility, where production 
will soon cease without further 
orders. More F-16 purchases are 
also likely, as the IDF/AF regards 
the F-22 as too far in the future to 
be given significant consideration 
at present. Israel has also become a 
‘major participant’ in the JSF 
programme, but an order, let alone 
a delivery, is a long way off. All 
things considered, the Middle East 
remains one of the most interesting 
strategic situations for air power, 
and, diplomacy notwithstanding, 
will remain so for the foreseeable 
future. Jim Hedge 


Apparently bereft of national 
insignia, this C-130 has been locally 
modified with refuelling probe and 
undernose FLIR turret, suggesting a 
—~ Forces or long-range CSAR 
role. 
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Boeing AH-64A Apache 


Joint US-UAE operations in Kosovo 


“Welcome to the 69th Air Combat 
Group — its good to have you 
here,” was Major Saeed Abu 
Shuhus’s greeting. “I have to fly 
now.” Then the commander of the 
United Arab Emirates Air Force 
Boeing AH-64A Apache detach- 
ment was gone, climbing purpose- 
fully into the cockpit of his heavily 
armed attack helicopter. Minutes 
later, two of the drab-painted 
machines were rising into the 
Balkan skies amid a huge dust 
storm, along the flight line of 
Camp Bondsteel, the US Army’s 
massive 755-acre (305-ha) base in 
southern Kosovo. 

Major Saeed was leading a famil- 
iarisation flight for new aircrew, 
who had just arrived for a three- 
month tour of duty with the UAE 
contingent, serving as part of the 
NATO-led Kosovo Force 
(KFOR) in the war-ravaged 
Yugoslav province. Other UAE 
Apaches were on ground quick 
reaction force (QRF) alert, ready 
to support allied peacekeeping 
troops in southeastern Kosovo. On 
this day, with many of the US 
Army’s Apaches on a temporary 
deployment to neighbouring 
Macedonia for live firing practice, 
the UAEAF was responsible for 
attack helicopter support to the 
American-led NATO Multi- 
National Brigade (East) (MNB(E)). 
“We are up to the task,” Captain 
Yousef Alkaabi, callsign ‘Abdulla’, 
proudly declared. 


Kosovo mission 

The United Arab Emirates Air 
Force’s capability to project and 
sustain operations far from home 


An aerial view of Camp Bondsteel 
shows AH-64s and UH-60s parked 
up in their dispersals. The Apaches 
have limited fragmentation 
protection erected between them. 





The US Army AH-64As at Camp 
Bondsteel come from Bravo 
Company, 1-1 AVN, normally based 
at Katterbach, Ansbach in Germany. 
The Apache is ideal for the armed 
escort mission. 


has been put to the test with its 
ongoing deployment of six 
AH-64As to Kosovo. In October 
1999, chartered Ilyushin Il-76s and 
UAEAF Lockheed Martin C-130 
Hercules deployed the helicopters, 
support equipment and 80 person- 
nel, including 15 aircrew, of the 
69th ACG to Skopje, Macedonia. 
This marked the very first opera- 
tional mission for UAEAF combat 
aircraft outside the Middle East. 
The UAEAF, however, has been 
no stranger to the Balkans in recent 
times: a contingent of Eurocopter 
Puma transport helicopters, serving 
in Albania in 1999, brought 
humanitarian aid to refugees during 
the Kosovo conflict. 

The UAEAF Apaches serve in 
one of two attack helicopter 
companies working in the US 
Army’s 1-1 Aviation Task Force, 
which supports MNB(E). UAE 
pilots and gunners undertake daily 
joint armed reconnaissance patrols 
with US Army Apaches and Bell 
OH-58D Kiowa Warriors along 
Kosovo’s boundary with Serbia. 
Apache crews take turns, with their 
American counterparts, to stand 
quick-reaction alert duty for 
NATO forces, and on several 
occasions have been called upon to 
support allied ground troops 
threatened by crowds of hostile 
civilians. 

In December 1999, 1-1 Aviation 
Task Force moved into Kosovo to 
set up base at Camp Bondsteel, the 
main US Army base in the 
NATO-controlled Yugoslav 


province. “Welcome to Gunfighter 
Company” says the sign outside 


the tactical operations centre 
(TOC) of the 1st Battalion, 1st 
Aviation Regiment Task Force 
(1-1 Aviation Task Force) at Camp 
Bondsteel. The unit is responsible 
for providing aviation support to 
MNB(E). 

It comprises the following flying 
units: 


US Army 

F Company, 1st Battalion, 159th Aviation 
Regiment ‘Big Windy’, 2 x CH-47D (based in 
Macedonia) 

Bravo Company, 1st Battalion, 1st Aviation 
Regiment ‘Wolfpack’, 8 x AH-64A 

Dark Horse Troop, 1st Squadron, 4th Cavalry 
Regiment, 8 x OH-58D 

Bravo Company, 2nd Battalion, 1st Aviation 
Regiment ‘Nighthawk’, 10 x UH-60A/L 

236th Medical Company, 6 x UH-60A (including 
two based in Macedonia) 


Under Tactical Command 
69th Air Combat Group, UAEAF, 6 x AH-64A 


Under Administrative Control 
14th Squadron, Ukrainian Air Force, 4 x Mi-8MT 


“Our mission is very important, 
it is clearly spelled out that we are 
in peacekeeping mode,” explained 
Lieutenant Colonel Bruce Georgia, 
commander of 1-1 Aviation Task 
Force. “The OH-58 Deltas do 
reconnaissance, and the awesome 
Apaches are visible to people on 
the ground, executing peace deter- 
rent. 

“Our operations are integrated 
with ground manoeuvre comman- 
ders on a daily basis, in support of 
ground operations or looking at 
named areas of interest nominated 
[by senior US commanders],” he 
said. “In concept, if ever a situation 
arises, ground commanders know 
they have aviation assets in their 





sector and what type. They are 
able to call us when needed. We 
fly daily presence in certain areas so 
that the ground commanders know 
lethal force is in their sector. We 
do a lot of cordon and search oper- 
ations — I really enjoy them. 

“A lot of lessons were learned in 
Bosnia about the AH-64,” contin- 
ued Georgia. “We have been able 
to capitalise on those lessons 
learned about terrain, tactics — 
telescoping procedures.” 

Lieutenant Colonel Georgia 
took World Air Power Journal to 
view his task force’s live firing 
exercise at Krivolac Ranges in 
Macedonia, where US Army 
Apache aircrew were conducting 
their annual gunnery tests. The 
colonel expressed great enthusiasm 
for the training benefits gained 
during Balkan deployments. “This 
is the best training environment in 
the world, in my opinion,” he said. 
“The training here [in Kosovo and 
Macedonia] is 10 times better than 
in Germany.” Before taking his 
turn in an AH-64A cockpit to fire, 
Georgia said that recent improve- 
ments to software on US Army 
AH-64A 30-mm M230 cannon 
had “significantly” increased its 
accuracy. 

A major focus for the task force 
is video surveillance of incidents 
inside Kosovo and activity in the 
Presevo valley by Albanian guerril- 
las operating just outside the 
province against Yugoslav security 
forces. “All aircraft have 8-mm 
video recorders to debrief and 
analyse missions,” said Captain 
Brian Serota, commander of the 
Dark Horse Troop. “Our main 
emphasis is on videoing incidents. 
Some of our video tapes have gone 
to KFOR Headquarters and 
higher.” 


Quick reaction force 

Since it arrived in the Balkans, 
the task force has provided a QRF 
of two OH-58s or two AH-64s, 24 
hours a day, seven days a week. 
The units of the task force take it 
in turn to provide eight hours of 
QRF duty, either on ground alert 
or during airborne patrols. The 
69th ACG alternates with the US 
Army’s Bravo Company of the 1st 
Battalion, 1st Aviation Regiment 
(the other Apache-equipped unit 





The UAEAF AH-64s are fully interoperable with their US Army cousins. As 
well as working within a US-controlled framework, the UAE pilots have had 
to adjust to European weather conditions and terrain. 


of the task force) or the OH-58D- 
equipped Dark Horse Troop, 1st 
Squadron, 4th Cavalry Regiment. 
The UAEAF Apache unit is part 
of a contingent of more than 1,200 
UAE military personnel currently 
serving in Kosovo. The majority 
are formed into an armoured 
battlegroup that is deployed in the 
French-controlled sector. A UAE 
special forces company and the 
Apache unit serve with the Ameri- 
cans at Camp Bondsteel, under the 
overall command of Lieutenant 
Colonel Abdullah Al Jarwan. 


Pilot experience 

This commitment has meant 
that the UAEAF’s Apache contin- 
gent has had to work very closely 
with its American allies, integrating 
its operational procedures and 
developing tactics to meet the 
unique circumstances of peace- 
keeping in the Balkans. In the 
process, UAE aircrew are amassing 
plenty of flying hours and experi- 
ence. 

Captain Alkaabi said, “We fly 
around 35 hours a month here. I 
now have a total of 670 hours in 
the Apache. I trained to fly the 
helicopter at Fort Rucker in 1995. 
The UAEAF first received the 
Apache in 1993. Before that I flew 
French helicopters. I am an 
instructor and test pilot. 

“T’ve been here three months, 
since 15 January. It was very cold 
but we got used to it. It was -20°C 
and in the summer it will be 
35-40°C. I will have the advantage 
then. 

“This mission has improved our 
professionalism,” he continued. 
“Our role is peace enforcement. 
We have a very strong force here 
to work with the Americans. We 
fly in a combat theatre and are 
under stress all the time — we are 
mastering the situation and have 
good situational awareness.” 

Captain Alkaabi said a major part 
of their work now involved watch- 
ing Kosovo’s border with Serbia. 


One of the first major operations 
for the UAE pilots was 
providing air cover in January for 
US Army troops who were estab- 
lishing two large checkpoints right 
on the boundary with Serbia, to 
monitor a region occupied by 
Albanian guerrillas opposed to 
Belgrade’s rule. The UAE and 
American Apaches took turns to 
provide a constant air over-watch 
presence as US Army engineers 
built fortifications to protect the 
troops manning the checkpoints. 

Other operations have included 
flying security for a NATO ground 
force which was faced by a crowd 
of 200 rioting Serb civilians 
moving towards them. The Ameri- 
can and UAE Apache crews have 
also participated in two major 
cordon and search operations, with 
combined arms support — 
air/ground/artillery/ psychological 
operations units working together. 

The tactics involve OH-58s 
going ahead to do a reconnaissance 
of the target area, then making a 
battle-handover to the AH-64s to 
provide local security. If the opera- 
tion is an extended one, then the 
UAE and US Army Apaches will 
share the job and rotate aircraft as 
they need to cycle back to base to 
refuel. 


Joint operations 

Captain Ahmed Al-Shamsi is in 
charge of maintenance for the 
UAEAF contingent at Camp 
Bondsteel. He learned about the 
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Partnering the Apaches in providing a Quick Reaction Force are the Bell 
OH-58D Kiowa Warriors of 1-4 CAV. They also undertake scouting for the 


AH-64s on pre-briefed operations. 


Apache on courses in the USA and 
has six years’ experience on the 
type. This is his first operational 
mission, 

The UAEAF shares a mainte- 
nance area inside a giant prefabri- 
cated ‘clamshell’ shelter with tech- 
nicians from a US Army Sikorsky 
UH-60 Blackhawk company. In 
the winter it provided relief from 
the fierce Balkan cold, but is now 
proving invaluable to protect the 
maintenance crews from the enor- 
mous dust clouds created during 
take-offs and landings from the 
base’s huge helicopter flight line. 

“We normally fly two missions 
in a 24-hour period,” said Captain 
Ahmed. “All our assets are day or 
night capable. Our missions are 
split 50:50 between night and day. 

“We change pilots every three 
months. We’ve been in Camp 
Bondsteel since December, before 
that we were based at Camp Able 
Sentry [Petrovec Airport] in 
Macedonia. On rotations we just 
change people, not aircraft. 

“This is a big mission for us, we 
are working on a real operation. It 
is a big advantage to work with our 
friends. We co-operate with the 
US on the maintenance side, we 
both help each other. We provide 
each other with spares if they are 
not available.” 

During World Air Power Journal's 
visit, for example, it was clearly 
visible that the UAEAF Apaches 
were flying with US Army-owned 
AGM-114 Hellfire missiles. The 


UAE aircraft, however, do not fly 
with rockets. 

“It is a big difference from the 
desert,” said Captain Ahmed. “We 
came here in winter, it was very 
cold and very hard. The pilots are 
getting very good training. New 
guys are here this week, they will 
train for two weeks doing front 
seat rides with the pilots who are 
about to go home after being here 
for three months.” 

The Balkan climate is proving to 
be something of a bonus for the 
UAEAF, reducing down-time for 
maintenance. “Back home, we 
work in salty air because we are 
based near the sea. We have 20 
hours between inspections; here it 
is 30-40 hours because the air is 
not salty and there is no sand.” 


Valued allies 

The UAEAF contingent has 
made a big impression on Ameri- 
can aviators in Kosovo. Lieutenant 
Colonel Bruce Georgia, comman- 
der of 1-1 Aviation Task Force, 
said that the 69th ACG’s personnel 
were “complete professionals. It is 
a rewarding pleasure to work with 
the unit,” he said. “They’re always 
on time and on target. It would 
always be an honour to fight with 
them on my right flank.” 
Tim Ripley 


Six UAEAF AH-64As were deployed to 
Macedonia in October 1999, moving 
forward into Kosovo in December. 
The fleet shares maintenance 
facilities with the US Army. 
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In the era of regular overseas deployments for training and 
operations, the troop- and cargo-hauling strategic transport is an 
increasingly important asset to any air arm. With its ready 
availability and high operating efficiency, the A310 is eminently 
suitable to this role, while also providing a natural choice for 
future tanker and special missions derivatives. 


urope’s Airbus consortium is the only 
) oie to Boeing as a large airliner manu- 

facturer. Unlike Boeing, however, 
Airbus has virtually no track record in the 
military market. To date, only a handful of 
former airliners have found their way into air 
force service — but all that is set to change. 
Drawing on the experience of its A310 
tanker/transport conversions, Airbus now has 
the dedicated A310-derived MRTT (Multi- 
Role Tanker Transport) under development, 
alongside other special missions versions of the 
wide-bodied twin. At the newly-established 


Airbus Military Company, something even 
more important is taking shape. With the 
A400M — a military airlifter that offers C-17- 
like capability at a C-130] price — Airbus will 
soon take on the US in a whole new arena. 
Once the formal go-ahead is given later this 
year, the A400M will become a cornerstone of 
the future European aerospace industry, and a 
major force on the worldwide military market 
To date, Airbus’s progression into the 
military market has been a slow one. Airbus 
aircraft are currently in service with the air 
forces of just a few nations, all of which operate 


A French A310 from ET 3/60 ‘Estérel’ offloads at Mostar airport in Bosnia. The A310 is ideal for such 
operations, providing an efficient means of moving sizeable numbers of personnel and large 
quantities of cargo to keep peacekeeping forces well supplied over long deployments. 
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Above: Canada’s fleet of five ex-Wardair A310- 
304s superseded the Boeing CC-137s of No. 437 
Squadron. The type was rechristened CC-150 
Polaris in Canadian Forces service, and was 
modified for freight carriage. 


Above right: This rare sight of A310s from three 
of the five military operators was caught at 
Washington during an international summit. 


ex-airline A310s converted for a variety of 
transport missions. Though small in number, 
the operations of these aircraft have proved the 
soundness of the A310 as a versatile passenger 
and freight transport, and its future potential as 
a tanker/transport platform. None of the aircraft 
currently in service has an actual air-to-air 
tanking role, but Airbus has drawn up just such 
a plan for the future, and is currently offering an 
A310-based tanker solution to meet the 
requirements of several air forces around the 
world. Such aircraft are particularly in demand 
in Europe, while in the USA the need to 
consider a replacement for the KC-135 is 
becoming pressing. Europe’s NATO air forces 
learned many hard lessons during Operation 
Allied Force, not least of which was their 
almost total reliance on US-supplied refuelling 
and heavylift transport assets. The acquisition of 
an effective tanker and airlift aircraft is at last 
one of the highest priorities among Europe’s 
commanders-in-chief — now that the long- 
standing and quite obvious lack of such capabil- 
ity has finally been thrown into stark relief by 
the Kosovo crisis. 

Airbus’s answer to this need is the Multi- 
Role Tanker Transport (MRTT), a modular 
capability expansion package that has been 
designed for retrofit to the A310 and A300 
family of wide-bodied airliners. The MRTT 
draws on the experience already gained through 
the operations of A310s in the Canadian and 
German air forces — on several occasions, these 
existing aircraft have even been referred to as 


Right: Germany is modifying four of its aircraft 
into MRT standard, the aircraft receiving a 
tactical grey paint scheme at the same time. 
10+24 was the first MRT conversion. 


Below: A310s are regularly used for government 
VIP transport. Here Président Chirac of France 
and his entourage emerge from an ET 3/60 
aircraft at Stockholm’s Arlanda airport. 





MRTTs. So far, the true MRTT configuration 
remains a paper proposal, though some of the 
A310s now in uniform do come close to offer- 
ing the capabilities that the Airbus MRTT 
promises. 

The A310 was Airbus Industrie’s second 
airliner project, launched in 1978 as a 210-seat 
‘little brother’ to the A300. The first A310 
development ship flew on 3 April 1982 and it 
proved to be a popular type, selling 260 aircraft 
by June 2000. In recent years, sales have slowed 
down substantially and only a handful of A310s 
remain to be delivered to fulfil existing orders. 
It is expected that Airbus will soon launch a 
shortened version of the A330 to fill the market 
segment currently occupied by the A310 and 
so, as an airliner, the A310 is now in the 
autumn of its production life — though not its 
service career. Surplus capacity on the produc- 
tion line, plus the increasing availability of well- 
maintained aircraft on the second-hand market, 





make the A310 a good candidate for the trans- 
formation into a military aircraft. There is 
already a booming business in freighter conver- 
sions of passenger A310s for civil customers, 
and this proven load-carrying ability is one 
important element in the aircraft’s favour. 

Canada and Germany are the largest military 
A310 operators, both adopting ex-airline 
aircraft to replace Boeing 707s in the utility 
transport role. The Luftwaffe’s first A310s 
arrived through the fortuitous disposal of former 
East German aircraft from the state airline 
Interflug, which were snapped up for their 
wide-bodied potential. Soon afterwards, Canada 
adopted a similar solution, and took up five 
former Wardair A310s. Ironically, even though 
the last Canadian 707 was withdrawn in 1997, 
the airframes were picked up by the USAF for 
its E-8 J-STARS programme and so have a 
long flying career still ahead of them (the same 
is true also for one ex-Luftwafte 707). 





Luftwaffe 
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The Luftwaffe A310s are most heavily tasked 
to supply the various German military training 
units based in North America. Canada’s A310s 
are used to support Canadian forces both at 
home and deployed around the world on UN 
peacekeeping missions — some aircraft have 
even worn temporary UN titles. 


Expanded capability 

Canada was the first user to expand the 
capabilities of its A310 (CAF designation 
CC-150 Polaris) fleet through a Combi 
freighter conversion programme. A Combi 
configuration allows both passengers and freight 
to be carried on the aircraft’s main deck, while 
still leaving the underfloor hold free for addi- 
tional cargo. Combi conversions for the A310 
were launched in 1993, when FedEx (Federal 
Express) acquired 13 ex-Lufthansa A310-200s 
and, together with the DASA Airbus Aircraft 
Service Centre, began to fit them with a side 


37 











cargo door, a new reinforced main cabin floor 
and the necessary cargo handling/restraint 
equipment. The conversion work was under- 
taken at DASA facilities in Bremen and 
Hamburg. The first aircraft was delivered in 
July 1994 and the FedEx contract was subse- 


MRTT specification (provisional) 










Powerplant: Two General‘Electric CF6-80C2, or 
Pratt & Whitney PW4152/6, turbofans rated at 59,000 
Ib (262.39 kN) 





Length, overall: 46.66 m (153 ft 1 in) 
Height, overall: 15.81 m (51 ft 10 in) 
Wingspan: 43.9 m (144 ft) 

Fuselage diameter: 5.64 m (18 ft 6 in) 











Maximum ramp weight: 164900 kg (363,536 Ib) 
Maximum take-off weight: 164000 kg (361,552 Ib) 
Maximum landing weight: 124000 kg (273,369 Ib) 
Maximum zero fuel weight: 114000 kg (251,322 |b) 
Maximum payload: 37000 kg (81,570 Ib) 
















Maximum speed: Mach 0.79 
Required runway length at 164000-kg 
maximum take-off weight: 5000 m (16,404 ft) 
Required runway length at 150000-kg take- 
off weight: 2500 m (8,202 ft) 

Range with maximum number passengers: 
4,000 nm (7408 km, 4,603 miles) 

Ferry range: 7,000 nm (12964 km, 8,057 miles) 
Range with 37000-kg 3-point tanker payload: 
700 nm (1296 km, 806 miles) 

Fuel offload available at range 1000 nm 
(1852 km, 1,150 miles): 57500 kg (126,764 Ib) 
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quently expanded to include another 17 A310s. 

The Combi conversion chiefly calls for the 
insertion of a 141- x 101-in (358- x 257-cm) 
side cargo door, in the port forward fuselage. In 
full freight configuration an A310 Combi 
freighter can carry 16 standard 88- x 125-in 
(223.5- x 317.5-cm) pallets. The Canadian 
Armed Force’s A310s are Series 300 aircraft 
(like all the A310s in military service, apart from 
the two Belgian examples which are 
A310-200s). The longer-ranged A310-300 has a 
greater maximum payload than the A310-200 — 
86,300 lb (39146 kg) compared to 84,400 Ib 
(38284 kg). 





Canada’s five CC-150s are all ex-Wardair aircraft, 
delivered during 1992/93 and powered by the 
CF6-80C2A2. The fleet is operated by 437 ‘Husky’ 
Squadron from CFB Trenton as part of 8 Wing, 
which also administers the CC-130 fleet. The 
CC-150s were given a strengthened upper floor 
for cargo carriage and a freight door. However, 
few military airfields have the ground equipment 
to unload cargo from such a height, restricting 
the aircraft to operations on strategic cargo- 
carrying airlift flights to civil airfields. 


In 1995 Canadair Defence Systems 
announced that it had been contracted by the 
Canadian government to convert four of the 
CAF’s five CC-150s to Combi standard, in a 
programme then valued at CDN$75 million. 
The conversion work was sub-contracted to 
SOGERMA -— the overhaul and maintenance 
arm of Aérospatiale (now Aérospatiale- 
MATRA) — using kits supplied by DASA. 
Upon completion, the aircraft could be turned 
around within 48 hours from a 16-pallet all- 
cargo configuration to a full 194-seat layout, or 
a 60-seat Combi cabin. Hand-in-hand with the 
new role came a new colour scheme, an overall 
two-tone grey look that incorporated the tradi- 
tional ‘maple leaf and lightning bolt’ motif long 
worn by Canada’s military transports — albeit 
now in pale grey. The national flag on the fin 
was presented in red only, with the white omit- 
ted to retain some low-vis ‘credibility’. One of 
the CC-150s (15001) has remained unmodified, 
and serves as a dedicated VIP aircraft. 

The A310 arrived in Luftwaffe service 
“because it was going cheap”, according to one 
The Luftwaffe’s third A310 taxis in at a snowy 
Sarajevo airport in 1999. The first three German 
aircraft were previously flown by the East 
German airline Interflug, and were absorbed by 
the Luftwaffe in 1991. They are of the A310- 


304(ET) variant with additional tankage, and will 
be retained for VIP/passenger transport. 




















Above: The two-man flight deck is essentially the 
same as airliner versions, although there are 
additional military features - notably extra 
communications. The A310 retains traditional 
yoke controls: subsequent Airbus aircraft 
switched to a sidestick controller. 


serving crew member who, like many of his 
FBS colleagues, remains nostalgic for the unit’s 
Boeing 707s. Whatever the motivation, the easy 
availability of a modern, cost-effective transport 
with transatlantic range was not lost on the 
German authorities. Like the Canadian Armed 
Forces, the Luftwaffe was having to hush-kit its 
four remaining Boeing 707s to avoid stringent 
noise restrictions, and the aircraft were also 
increasingly expensive to operate and maintain. 
While the 707s had a VIP tasking, they spent 
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Right: This is the upper hold of the MRT, looking 
aft. Behind is a cabin for 57 passengers in airline 
seating. Between the hold and the flight deck is 
an empty space protected by a heavy-duty cargo 
net. The space provides a safety zone should 
loads inadvertently shift forward. 


most of their time shuttling back and forth to 
the Luftwaffe units based in the US, ferrying 
personnel and manageable loads, while also 
supporting training detachments in Canada. 
This was the kind of ‘route flying’ that the 
A310 was designed to handle, and the aircraft 
quickly settled into the role. 

Germany decided to follow the Canadian 
example and elected to convert two of its five 
aircraft into Combi freighters. This was seen as 
the first step in a two-stage process that would 


In 1996 and 1998 the Luftwaffe received two 
additional pairs of A310-304s from Lufthansa, 
making a total Airbus fleet of seven. The four 
more recent aircraft were all earmarked for 
conversion to MRT standard, of which two had 
been completed by mid-2000. The aircraft below 
is seen, pre-conversion, landing at Goose Bay 
(location for Luftwaffe fast-jet low-level training) 
and again after conversion (left) at Washington- 
Dulles Airport. 











Above: As well as its upper hold (with port-side 
cargo door), the MRT retains the three lower 
holds of the airliner versions. These offer a 
combined volume of 102.1 m' (3,606 cu ft). The 
upper cabin has a volume of 210.0 m’ (7,416 cu ft). 





eventually equip the A310s as air-to-air tankers 
with underwing podded hose and drogue units 
(HDUs). The first (freighter conversion) stage 
would give birth to the A310-304MRT (Multi- 
Role Transporter) but, ultimately, the aircraft 
would become A310-304MRTTs (Multi-Role 
Tanker Transports). The Luftwaffe A310s thus 
would become the first examples of the new 
MRTT version that Airbus had been offering 
since the mid-1990s. Work on the two German 
aircraft was undertaken at DaimlerChrysler 
Aerospace’s newly established subsidiary, Elbe 
Flugzeugwerke GmbH, based in Dresden. This 





Airbus A310 








company now oversees all A310 and A300 
freighter conversions, using a conversion kit 
developed in conjunction with Lufthansa 
Technik AG. Beginning in 1996 the two 
worked together to develop a modular MRT 
kit that can be applied to any aircraft and is 
certified to military standards (and based on the 
civil Combi kit). Lufthansa Technik, in turn, is 
responsible for the maintenance of the 
Luftwaffe’s A310 fleet. The first Luftwaffe 
A310-304 (10+24, Otto Lilienthal) was redeliv- 
ered as an A310-304MRT on 25 March 1999 — 
with this new designation stencilled on the fin. 
The second MRT (10+25) was converted at 
Lufthansa Technik’s facility in Hamburg- 
Fuhlsbiittel, and was redelivered in August 
1999. 

The MRTs are somewhat different to the 
Canadian CC-150s, as they can be configured 
for a maximum load of 214 passengers. There is 
also a medevac option, with up to 56 stretcher 
bays and a six-bed intensive care unit. In this 
configuration, the rear cabin can still be laid out 
in the standard Combi configuration of 57 seats 
(plus a crew rest area). The regular Combi 
configuration comprises 57 passenger seats, to 
the rear, and 12 88- x 188-in (223.5- x 477.5- 
cm) cargo pallets positioned forward. 
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ET 3/60’s long-range transport fleet comprises 
three A310-304s, one recently acquired, and three 
DC-8-72Fs. As well as VIP duties and trooping 
flights, the Airbuses are useful in supporting 
France’s far-flung colonial outposts, such as 
Réunion in the southern Indian Ocean, where 
the aircraft at left is seen. 


The next step for the Luftwaffe is the full- 
scale MRTT conversion (also occasionally 
referred to as the KC-310), but there is no 
official timetable for this yet, only an expressed 
ambition. When asked about the future of the 
tanker programme, some of the FBS crews now 
operating the MRTs expressed their doubt that 
it would ever materialise, and also raised some 
concerns about the efficacy of the A310s in the 
transport role — pointing out that the aircraft 
often needs specialist cargo-handling equipment 
that is only found at major civil airports. This 
hinders Luftwaffe operations to the US, in 
particular, where the desired destinations are 
typically military installations. 


Tanker formation trials 

Airbus undertook the first A310 tanker trials 
in July 1995, using RAF aircraft and an unmod- 
ified former Pan Am A310 to fly representative 
formations. Flights were conducted from RAF 
Boscombe Down, to assess the wake turbulence 
characteristics of the A310 and other compati- 
bility issues. In the years that followed, Airbus 
allowed its individual company members to 
adopt and adapt the MRTT configuration, 
leading to several airframe configurations, with 
both underwing pods and/or a flying boom 
installation. Airbus developed a family of 
notional MRTT configurations that included 
the MRTT 300 and MRTT 300-600R (based 
on the A300B4 and A300-600R, respectively) 
and the MRTT 310 (based on the A310-300). 





In each case, only General Electric CF6- 
powered aircraft were considered. The first 
formal offer of the MRTT by Airbus to meet a 
stated customer requirement came in 1999, in 
answer to the RAF’s Short-Term Strategic 
Airlift competition. As an adjunct to the main 
bid (made by Airbus Transport International) of 
four A300-600F freighters and a single A300- 
600ST ‘Beluga’ Super Transporter, Airbus 
included an option for five A310-300 freighters 
to replace the A300s and included the Combi- 
capable MRTT, with an eye on future tanker 
requirements also. 


Teaming with Raytheon 

The MRTT programme moved up another 
notch in June 1999 when, during the Paris air 
show, Airbus announced it had reached an 
exclusive teaming agreement with Raytheon to 
offer the MRT and MRTT on the interna- 
tional market. This co-operative effort followed 
from Raytheon’s selection of the A310 as the 
platform for its Wedgetail AEW&C submission 
to the Royal Australian Air Force, which had 
been launched in 1997 (see box). Airbus 
Industrie and Raytheon’s Aircraft Integrated 
Systems (AIS) division agreed to develop the 
MRTT, based on the A310-300, and jointly to 
pursue further MRT sales. AIS would become 
the design authority for the MRTT 
programme, responsible for the entire modifica- 
tion development, certification and for under- 
taking the conversion work itself — or supplying 
customers with modification kits and technical 
oversight. 

At almost the same time that Airbus and 
Raytheon made their ‘exclusive teaming agree- 
ment’, the situation was surprisingly muddied 
by an unexpected announcement from 


The hills of the Croatian coast dwarf a CC-150 as 
it lands at Split airport. Multinational 
peacekeeping operations on the scale of those 
undertaken in former Yugoslavia require a 
massive supply effort in which strategic airlift 
plays a vital part. 


Belgium’s two A310-222s were JT9D-7R4E1- 
powered, high-houred ex-Singapore Airlines 
aircraft. They joined the 21 Sm/Esc fleet at 
Brussels-Melsbroek in 1997/98 and have been put 
to good use in supporting Belgium’s operational 
commitments. The ability to lift 200 troops with 
full equipment is three times that of a C-130. 


Aérospatiale-MATRA and Lockheed Martin. 
The two companies declared they were joining 
forces in “an important transatlantic project” to 
offer their own, essentially identical, MRTT 
solution for the RAF’s Future Strategic Tanker 
Aircraft (FSTA) requirement. When asked 
about the obvious contradiction, a senior Airbus 
spokesman said, “We don’t know anything 
about that. I’m as surprised as you are.” In a 
press release, Aérospatiale-MATRA and 
Lockheed Martin stated that “they had signed 
an agreement to partner to enter the UK 
competition to replace its ageing tanker fleet 
and to provide refuelling services and support 
for the ne ) years (sic). The co-operative 
project is based on the use of an Airbus aircraft. 
Aérospatiale-MATRA and Lockheed Martin 


A310 AEW&C options 


have not yet identified a specific aircraft, but 
will work quickly (to find) the optimal plat- 
form.” The statement went on to point out, 
“This agreement is very important for the two 
companies because it is a first step toward the 
introduction of a new generation of 
tanker/transport aircraft for the world market 


Raytheon was one of the prime bidders for Australia’s Project Air 5077 airborne early warning and control 
(AEW&C) programme, better known as Project Wedgetail. Raytheon (E-Systems) adopted the A310 as its chosen 
platform in 1997. On 11 February 1999, Raytheon and Ansett Australia announced the formation of a joint 
venture for the modification and conversion of up to seven A310-300s, fitted with the Elta EL/M-2075 Phalcon 
phased-array radar, to meet’ the Wedgetail requirement. The Wedgetail A310 would also be fitted with ESM 


systems and a defensive aids suite. 


Raytheon lost the Wedgetail competition to a Northrop Grumman/Boeing teaming, using a 737-7001IGW 
platform and the AESA radar. The RAAF's final decision was announced on 21 July 1999. A similar A810 AEW&C 


proposal remains on offer to Turkey and South Korea. 


Raytheon’s A310 AEW 
platform is based on the Elta 
Phalcon radar housed in a 
fixed dorsal radome. This 
radar system has already 
been sold by IAI/Elta to Chile 
(on a Boeing 707) and China 
(on a Beriev/Ilyushin A-501). 
Turkey, in whose markings 
this model is depicted, has 
shown interest. 


which is estimated to be in excess of 300 
aircraft.” 

At the time of its Paris announcement, 
Raytheon said it expected to enter the market 
with its first tanker version “very early in 
2000”, but this progress has been slow. 
Furthermore, nothing has since been heard 
about the Lockheed Martin deal. At the ILA 
show, held in Berlin during early June 2000, 
Raytheon and Airbus reconfirmed that their 
partnership continues and that MRTT conver- 
sion kits would be marketed worldwide. 


Tanker configuration 

The final Raytheon-developed MRTT 
configuration features five centre fuel tanks or 
additional centre tanks (ACTs) and HDU pods 
under the outer wings. The maximum fuel 
capacity is 96920 litres (21,320 Imp gal), or 
77500 kg (171,000 Ib). The MRTT requires a 
flight crew of three: two pilots and an AAR 
operator. The AAR operator station is located 
in the cockpit just behind the left-hand (pilot’s) 
seat. The pilots’ stations have all the interfaces 
needed to control and monitor the ACT tanks, 
formation and rendezvous lights and mission 
avionics. This allows a refuelling to be under- 
taken without an AAR operator, if required. 
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Airbus A310 


Outside NATO, Thailand is the only military 
Airbus operator, a single A310-324 (with PW4152 
engines) having been purchased from new for the 
RTAF’s Royal Flight which operates from 
Bangkok-Don Muang. As well as its military serial 
44-444, the aircraft wears the civil registration 
HS-TYQ. Its current status is unclear. 





serial c/n variant 















Belgium 
CA-01 
CA-02 


372 
367 


222 
222 












Canada 


serve with 437 Transport Squadron, 8 Wing, based at CFB Trenton. 





France 
















airport. Last 707 withdrawn on 4/11/99. 










Thailand 


44-444 (HS-TYQ) 5911 324 


Government-operated aircraft 


Airways on behalf of the government. 


Military Airbus population, 2000 


former identity 


9V-STN (Singapore AL) 
9V-STM (Singapore AL) 
The A310s serve with 21 Smaldeel, 15 Wing, based at Melsbroek, having replaced two Boeing 727s. 


15001/216 446 304(F)/CC-150 (VIP) C-GBWD (Wardair) CF6-80C2A2 3/93 

15002/212 482 304(F)/CC-150 C-GLWD (Wardair) CF6-80C2A2 1/93 (cvtd 12/96) 
15003/202 425 304(F)/CC-150 C-FWDX (Wardair) CF6-80C2A2 12/92 (cvtd 12/96) 
15004/205 444 304(F)/CC-150 C-FNWD (Wardair) CF6-80C2A2 2/93 (cvtd 12/96) 
15005/201 441 304(F)/CC-150 C-FHWD (Wardair) CF6-80C2A2 9/93 (cvtd 7/97) 


A310s are designated CC-150 Polaris and replaced the last CC-137 (Boeing 707) in April 1997 — in the transport role only. Aircraft now 


F-RADA 421 304 F-ODVD (Royal Jordanian)  CF6-80C2A2 11/93 
F-RADB 422 304 F-ODVE (Royal Jordanian)  CF6-80C2A2 11/93 
F-RADC ? ? ? ? ? 


Aircraft operated by CFAP (Commandement de la Force Aérienne de Projection) and replaced DC-8-50s. A310 long-range passenger 
transport operations are conducted by ET 3/60 ‘Estérel’, based at Creil. France is in the process of acquiring two additional aircraft. 


Germany 

10+21 498 304(ET) D-AOAA (Interflug) CF6-80C2A2 8/91 
10+22 499 304(ET) D-AOAB (Interflug) CF6-80C2A2 8/91 
10+23 503 304(ET) D-AOAC (Interflug) CF6-80C2A2 9/91 
10+24 434 304(F)/MRT — D-AIDA (Condor/Lufthansa) CF6-80C2A2 11/96 (cvtd 3/99) 
10+25 484 304(F)/MRT D-AIDB (Lufthansa) CF6-80C2A2 _— 8/96 (cvtd 8/99) 
10+26 522 304 D-AIDE (Lufthansa) CF6-80C2A2 9/98 (for MRT) 
10+27 523 304 D-AIDI (Lufthansa) CF6-80C2A2 11/98 (for MRT) 


Operated by LTS 1 (Lufttransportstaffel 1, transport squadron 1), Flugbereitschaft BMVg (special air missions unit), based at K6In-Bonn 


(F-WWWCH) 
Operated by the Royal Flight, Wing 6, Don Muang AB. Believed to have been withdrawn from service, January 2000. 


Kuwait — a single A310-304 (9K-ALD, c/n 648) was delivered in November 1993 and is operated by Kuwait 


Qatar — A7-AAF, an A310-304 (c/n 473) which had briefly served as F-ODSV with Somali Airlines, was converted 
to VIP configuration and delivered to the Oatar Amiri Flight on 18 November 1998. 

A single A310-304 was also delivered to the Brunei government as V8-HM1 in June 1987, subsequently being re-registered as V8-DPD and 
then P4-DPD. It was withdrawn from service by November 1998, pending sale. 


DIAAWIAMAANNY 


The AAR operator’s station is equipped with 
a fuel control panel with pump controls and 
quantity indicators, and a dual pod control 
panel. The AAR operator is responsible for 
control of the aircraft’s rendezvous beacons and 
tanker illumination lights during air-to-air 





powerplant delivery 





JT9D-7R4E1 
JT9D-7R4E1 


9/97 
4/98 


PW4152 11/91 










refuelling. An optional external video monitor- 
ing system uses infra-red floodlighting for day 
and night monitoring. 

The MRTT is capable of transferring 33000 
kg (72,751 Ib) of fuel during a 3000-nm (5556- 
km, 3,452-mile) trail operation or 40000 kg 
(88,183 lb) of fuel at 1000 nm (1852 km, 1,150 
miles) with two hours on station. When 
tanking, fuel transfer is achieved by using the 
aircraft’s centre tank as a collector tank. The 
fuel management system and the centre of 
gravity computer ensure automatic tank 
sequencing, centre of gravity control and 
engine fuel feed control. The dual refuelling 
pod system consists of two Flight Refuelling 
Ltd Mk 32B pods mounted on pylons under 
each wing and a control panel at the operator’s 
station. A flying boom system can be installed, 
which is capable of transferring fuel at a rate of 
1,200 US gal/minute (4542 litres/min). Two 
central HDUs installed side-by-side in the 
lower aft fuselage would each be capable of 
dispensing 800 US gal (3028 litres) of fuel per 
minute. 

The MRTT is still a candidate for the RAF’s 
FSTA requirement, which is attracting a range 
of solutions (many commercially-based leasing 
arrangements), but is still unfunded. Any such 
bid probably would be led by BAE Systems 
Airbus, with Raytheon and Airbus as partners. 
There are other such pending competitions, 
notably in Australia and Canada, for which the 
MRTT is also a serious contender. 

Robert Hewson 





Operating in Kuwait Airways colours, this A310 
provides VIP transport for the Kuwaiti 
government. 


Airbus - the military future 









Airbus A400M 


The brightest star in the Airbus sky is the A400M long- 
range tactical heavy-lift transport. After enduring years 
of indecision and a lack of European solidarity, the 
A400M is now on track for a formal launch later in 2000. 
Once launched, the A400M will give nations an airlift 
solution that is completely independent of the United 
States, one that should beat any of its competitors and 
rival today's ‘top line’ airlifter, the Boeing C-17. The 
A400M's formal launch is now virtually assured and it 
will become a major element in future European 
defence planning. 

The programme began life as the Future Large 
Aircraft (FLA) under the stewardship of the European 
FLA Group (Euroflag). Euroflag was established in 1991 
with Aérospatiale, Alenia, BAe, CSA and DASA as equal 
partners. Belgium and Turkey were added to the group 
in 1992. Originally drawn up as a four turbofan-powered 
aircraft, the FLA supplanted a series of earlier studies 
and was aimed at providing the core transport capability 
for a future European Rapid Reaction Corps. In April 
1994, following several airframe revisions, the power 
solution was switched to turboprops after turbofans 
proved “incapable of meeting the desired performance”. 

The project took an important step forward in June 
1995 when control of the FLA was handed to the newly- 
established Airbus Military Company (Euroflag was then 
disbanded). AMC has adopted its programme 
management procedures from Airbus Industrie, along 
with technology and production ‘know how’. During the 
late 1990s the FLA programme suffered badly from 
delays and indecision caused by the withdrawal of much 
of the formal government support (though industry 
support remained in place). France withdrew its funding 
in 1996 and the UK pressed ahead with an early 
purchase of the rival Lockheed Martin C-130J. Despite 
being the first nation to sign a European Staff 
Requirement for the FLA, in July 1996 (but then 
terminating its funding), Germany launched strenuous 
efforts to adopt the Antonov An-70 (An-77 or An-7X) as 
a bridge-building exercise with Russia. 

In September 1997 seven nations (Germany, France, 
UK, Italy, Spain, Turkey and Belgium) issued a 
collaborative RfP for their future transport aircraft needs. 
On 29 January 1999 AMC submitted its A400M 
proposal. The stated European requirement for the 
A400M is 288 aircraft - Germany 75, France 50, UK 45, 
Italy 44, Spain 36, Turkey 26 and Belgium 12. The 
anticipated launch order is expected to be in the region 
of 155 aircraft. Only the UK so far has made a firm 
commitment (25 aircraft), announced on 16 May 2000. 
On 9 June the German and French governments issued 
a joint statement confirming their intention to acquire 
the A400M - Germany's endorsement was the last to 
be formally declared. Chancellor Schroeder reportedly 
has assured his European partners that Germany will 
take up its full complement of 75 A400Ms, despite 
earlier reports that the buy would be cut to 40 or 50. 
France is expected to acquire around 50 also. A final go- 
ahead for the A400M is expected in September 2000. If 
this timetable is maintained, a first flight is anticipated in 
2005, with the first deliveries taking place in 2006/07. 

The A400M should address the shortcomings of 
existing European tactical transport aircraft - comprising 
types like the C-130 Hercules and Transall C.160 — 
which are ageing, overstretched, and often simply too 
small. The A400M aims to offer a mix of long range, 
large volume and load capacity, a high cruise speed, 
low-level tactical flight, autonomous ground operations, 
and short-strip and austere airfield capability. The 





The establishment of the Airbus Military Company as a 
‘Société aux Actions Simplifées’ (or Airbus Military SAS) 
was announced on 14 June 1995, after the FLA partners 
agreed to proceed with the ‘industrialisation’ of the 
programme in September 1994. AMC was legally 
constituted in December 1998. The A400M programme is 
controlled by a seven-nation policy group, formed by the 
defence ministries of France, Germany, Italy, Spain, UK, 
Turkey and Belgium. Airbus Industrie is the largest 
shareholder in AMC, with Turkey's TAI and Belgium's 
FLABEL being equal risk-sharing partners. Airbus 
Industrie’s component companies include Aérospatiale- 
MATRA, DaimlerChrysler Aerospace, Alenia, CASA and 
BAE Systems. In turn, the French, German and Spanish 
components of AMC are merging to form EADS (the 
European Aeronautic Defence and Space Company), with 
BAE Systems retaining its own 20 per cent share. 
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transport ‘route’ work. 


A400M will use a fly-by-wire control system, with 
sidestick controllers in a full six-screen EFIS cockpit. The 
six-wheel main undercarriage design is intended for 
‘high flotation’ operations on rough fields. 

Typical A400M loads will include six Land Rovers 
with trailers, or two attack helicopters (in the class of 
the AH-64), or one Cougar helicopter, or one infantry 
combat vehicle, or one mobile crane, or two 5-tonne 
trucks with two 105-mm field guns, or one 40-ft 
(12.2-m) ISO container, or a semi-articulated truck 
carrying one 20-ft (6.1-m) container. 

Power will be supplied by four FADEC-controlled 
turboprops in the 10,000-shp (7460-kVV) class. There are 
currently two competing options: the Rolls-Royce 
BR700-TP, derived from the BR715 turbofan (as used on 
the Boeing 717), and the SNECMA M138, derived from 
the M88 military turbofan (as used on the Dassault 
Rafale). The two teams are under rising pressure to join 
forces and offer a combined engine bid. It seems 
increasingly likely that this will happen. 


NATAR - another Airbus solution 


Along with improvements to their tactical transport 
capability, Europe's NATO nations consider the 
acquisition of an effective radar ground surveillance 
platform to be a major priority. This programme has 
been dubbed Alliance Ground Surveillance (AGS) — a 
NATO-owned and -operated surveillance asset. Only the 
US has fielded such a system, in the shape of the E-8 
J-STARS, and its stellar operational performance over 
Bosnia (in 1995 and 1996), Kosovo (1999), Iraq (1990-91, 
1998) and Korea (1998) has underlined yet again basic 
inadequacies in European military capability. The search 
for a ‘European J-STARS' has been ongoing throughout 
most of the 1990s, but no effective decisions were ever 
made — chiefly through reasons of cost and widely 
differing operational requirements. Only the UK made 
any progress, with its 1999 decision to finally procure 
the (national) ASTOR system based on the Bombardier 
Global Express business jet fitted with the Raytheon 
ASARS-2 radar. 

In November 1997 the Conference of NATO 
Armament Directors (CNAD) rejected all previous 
proposals and called for “fresh approaches” to answer 
the AGS need. Following this, the US government 
stepped in to offer European governments an advanced 
radar based on classified RTIP (Radar Technology 
Insertion Program) technology currently under 
development for J-STARS. This proposal was endorsed 
by CNAD, which called for a concept definition study 
“based on the US proposal.” The RTIP offer is now 
driving the AGS process, but there are also some key 
NATO nations which have chosen to find an 
all-European solution. 

AGS has been described as “NATO's number one 





An artist’s impression shows an A400M engaged in a LAPES delivery. The aircraft is 
designed to provide full tactical transport ability matched with efficient strategic 


unfunded equipment priority”. Following a May 1999 
CNAD meeting, several possible solutions were form 
endorsed with the launch of a two-year project 
definition phase. Airbus aircraft will almost certainly 
eature as the platforms for two of these solutions. T 
ATO Transatlantic Advanced Radar (NATAR) project 
a US-led programme that involves Canada, Belgium, 


RTIP radar. Lined up against this team is the all- 


Acquisition Radar) system proposal, by a powerful 
grouping of France, Germany, Italy and the Netherlan 
tis also expected that Raytheon will offer a derivativ 
of its ASTOR system, but ASTOR is being largely 
ignored in the AGS competition as it lacks the size an 
overall capability required. 

The NATAR team, led by Northrop-Grumman, was 
the first to unveil the configuration of its system. A 





modified A321 serves as the basic radar platform. Two 
sensor arrays will be mounted under the fuselage, fore 


and aft of the wing centre-section. Inside, the aircraft 
will be divided into four main sections, with two 
equipment bays in the hold. Immediately behind the 
cockpit is the crew rest area. The main mission area 
comes next, configured with 12 operator workstation 
for battlefield management. The primary task of the 


AGS will be airborne battle management, just as with 
the J-STARS, and the lack of operator space is the major 


reason why an ASTOR solution will not satisfy AGS. 


Behind the mission area is a conference area, with six 


seats and video projection system, for briefings and 
mission analysis. The main equipment area is located 
the rear of the aircraft and houses up to 18 racks, 
providing growth space for additional onboard compu 
systems. The A321 will be fitted with an array of 
defensive aids, including radar warning receivers, a 
missile warning system, a towed decoy, 
countermeasures dispenser and an onboard jammer. 


Datalink systems will include UHF/SHF SATCOM and 
the NATO-standard Link 16 and Link 22 systems. The 


aircraft will also have a full suite of UHF, VHF and HF 
radios with full filter and crypto functions. In addition 
its surveillance role, the NATAR platform will have a 


dedicated ESM function with a range of baseline arrays 


(long, high-band very long and low-band very long) 
baseline arrays for Comint. 

With a final CNAD decision in 2003, the first NATA 
AGS aircraft could be delivered in 2008, with IOC in 
2009 and FOC in 2010. It is virtually certain that the 


European SOSTAR team will adopt another Airbus type 


for its proposal, which is still being finalised. 


Northrop Grumman has based its NATAR 
proposal for a NATO stand-off ground 
surveillance RTIP radar platform on the A321. 





Denmark, Norway and Luxembourg. NATAR offers an 
AGS solution that is based on the Airbus A321, with the 


European SOSTAR (Stand-Off Surveillance and Target 
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A photo-feature by Peter R. Foster 
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Home of the ‘New Mexico Air Force’, 
Kirtland supports a wide variety of 
activities. The ANG flies F-16s from the 
base, while AETC undertakes Special 
Operations training. Other Kirtland 
lodgers include test and evaluation 
units, many of which are at the heart of 
the US nuclear weapons effort. 


Top: The black tailstripe Inset, above: 59-2868 was the 
identifies the eight F-16s of first T-39A for the USAF, and 
the ANG’s 150th Defence is displayed outside the 
System Evaluation unit, 377th Air Base Wing’s 
operating in support of army _ headquarters. The T-39 was 
missile tests at White Sands. _ assigned to the wing when it 
The roadrunner in the badge —_ operated Tan Son Nhut air 
is the state bird. base in Vietnam in 1972-73. 


Left: Covering 52,000 acres (21044 hectares), Kirtland 
is one of the USAF’s largest installations, created by 
combining the air base with the nuclear sites of 
Manzano and Sandia. The parent unit is AFMC’s 
377th Air Base Wing, which took over running the 
base from the 542nd CTW on 1 January 1993 


Below: Among the aircraft on display at the base is this C-47, painted to 
resemble an SC-47A. It honours the work of the Aerospace Rescue and 
Recovery Service training and test unit (1550th ATTW). 
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A major Kirtland tenant is the Air Force Research Laboratory, which uses 
aircraft from Detachment 2 of the Edwards-based 412th Test Wing. 63-8050, 
previously a Looking Glass EC-135C, now flies as the sole NKC-135B. It has the 
bulged radome seen on a number of radar test NKC-135s. 
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Above: Kirtland’s only fast-jet unit 
is the 188th Fighter Squadron, of 
the New Mexico Air National 
Guard. Aircraft from the unit wear 
the state’s emblem - the sun 
symbol of the Zia Pueblo Indians. 
The 188th has deployed several 
times to Aviano, Italy, for 
operations over former Yugoslavia. ees 





Right: Special Operations training 
is the task of the 58th Special 
Operations Wing, part of Air 
Education and Training 
Command. In 1976 the 1550th 
Aircrew Training and Test Wing 
(training rescue crews) moved in 
to Kirtland. On 1 October 1991 this 
unit was redesignated as the 542nd 
Crew Training Wing, and was 
assigned to Special Operations 
Command. On 1 April 1994 the 
wing adopted its current 
designation, inheriting the wing 
number from the Luke-based F-16 
training unit, which in turn 
became the 56th Fighter Wing. 
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Since establishment on 7 July 1947, the 188th FS/150th FW ‘Enchilada Air 
Force’ has flown as its mission equipment the P-51D, F-80A/B/C (from 
August 1953), F-100A (April 1958), F-100C/F (early 1964) and A-7D (late 1973). 
During the Super Sabre period the unit deployed to Tuy Hoa between May 
1968 and June 1969 for combat operations in Vietnam, as part of the Pueblo 
Crisis call-up. When the unit learned that the ENCHILADA callsign was 
already in use in-theatre, it chose TACO, a name which has stuck to this 
day. After a long and happy association with the A-7, the first GE F110- 
powered F-16C Block 40 arrived on 11 May 1992, the last A-7 leaving on 

28 September. The 188th FS was the first Guard squadron to receive the 
Block 40 ‘Viper’, in turn allowing it to become the first ANG unit to operate 
with the AAQ-13/14 LANTIRN pods. With this equipment the ‘Tacos’ have 
the specialist role of ‘Killer Scouts’, or fast-FACs. Although the idea of a 
fast-FAC had been used successfully in Vietnam, it was the use of 4th TFS 
F-16s in this role during Desert Storm which revived the tactic. 





Right: Clutching a Maverick 
training round to its wing 
pylon and LANTIRN pods on 
the intake, a ‘Taco’ F-16C 
goes vertical. The squadron’s 
primary ‘Killer Scout’ mission 
involves the F-16 working a 
specified ‘kill box’, spotting 
targets and designating them 
for other PGM carriers, which 
drop their weapons and 
depart, in turn replaced by 
further aircraft. The tactic 
allows a large number of 
PGMs to be delivered ina 
short time by removing the 
need for each new formation 
of attacking aircraft to go 
through the time-consuming 
process of assessing the local 
situation, finding the targets 
and setting up an attack. The 
on-scene forward air 
controllers build up a 
considerable knowledge of 
the area during their time on 
station, allowing them to 
direct incoming aircraft 
around threat areas. The 
tactic was widely practised by 
LANTIRN-equipped F-16s and 
US Navy F-14s during 
operations over Kosovo. 





Below: The 58th SOW’s 512th 
SOS flies seven HH-60Gs, 
training crews who will fly 
the type in the combat search 
and rescue role, 
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Seven UH/HH-1Ns are also on 512th SOS charge, for training 
Twin Huey crews for the Space Command support mission 
and a handful of staff transport assignments. The 58th SOW 
also operates the 23rd Flying Training Flight at Fort Rucker, 
where USAF pilots receive initial rotary-wing training. 
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Above and left: The 550th SOS ‘Wolfpack’ flies 
three MC-130P Combat Shadows, training 
AFSOC Hercules crews (who mostly come from a 
transport background) in the black arts of special 
forces work, and providing tankers for teaching 
helicopter crews (including Army MH-60L and 
MH-47E pilots) inflight refuelling techniques. 


Above: Three MC-130H Combat Talon IIs are also 
assigned to the 550th SOS. This Hercules version 
is AFSOC’s principal fixed-wing SOF support 
vehicle, and is equipped with terrain-following 
radar in addition to precision navigation 
equipment, FLIR and countermeasures. The New 
Mexico countryside surrounding Kirtland is 
sparsely populated and offers terrain varying from 
desert to high mountains, with equally varied 
weather conditions. Such a region is ideal for all 
forms of SOF flying training. 


Left: The HC-130 was around for many years, 
flying as rescue command post and helicopter 
tanker. While many retain this role within the 
rescue squadrons, several were upgraded to 
MC-130P status with equipment for special 
operations. Although refuelling helicopters 
remains an important task, the addition of FLIR 
and other equipment allows the Combat Shadows 
to undertake infil/exfil and support missions in 
areas that do not require the additional talents of 
the MC-130H Combat Talon II. 


One of Kirtland’s most visible 
residents is the 551st SOS, 
which flies the MH-53J Pave 
Low III Enhanced as its main 
equipment. Since the re-roling 


of the MH-60G, the Pave Low 
is AFSOC’s only operational 
rotary-wing platform, used for 
all forms of special forces 
infil/exfil work, including 
CSAR. Six MH-53Js are 
assigned to the unit for crew 
instruction, much of which 
involves the highly skilful arts 
of inflight refuelling and ultra 
low-level navigation across 
difficult terrain at night. As 
well as the MH-53J, the 551st 
also flies six TH-53As. These 
low-houred ex-USMC CH-53As 
are used to provide initial type 
conversion training, saving 
hours on the fully missionised 
MH-53J fleet. The operational 
force is now using the 
MH-53M Pave Low IV, 
although the 58th SOW is 
gearing up to introduce the 
CV-22 Osprey to the Special 
Operations training role, with 
Det 1 currently assigned to 
MCAS New River, tasked with 
providing the initial cadre of 
Osprey instructors and 
maintenance crews. 
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Born as a true child of the Cold War, the Orion spent the first 30 years of its life on one 
of the West’s most vital military missions: tracking the Soviet submarine fleet. Although 
the need to keep watch on Russia’s still formidable underwater threat remains, there are 
now more pressing demands necessitating new equipment and different modes of 
operation. The versatility, reliability and sound design of the P-3 have allowed it to evolve 
to meet these new requirements, in turn assuring its continued service for many years yet. 








From the outset the Orion was given a useful attack 
capability against surface targets, although this was 
initially restricted to unguided rockets and bombs. 
The AGM-12 Bullpup provided an early form of 
precision capability, while much later the AGM-84 
Harpoon, AGM-84E SLAM and AGM-65 Maverick were 
integrated. Although such missiles are the weapons of 
choice today, the unguided rocket still has a part to 
play in attacks against low-value targets in benign 
environments. This pair of VP-45 P-3Cs demonstrates 
the use of the 5-in Zuni rocket. 





Above: The familiar 
shape of the P-3 Orion 
has droned over the 
world’s oceans for 
nearly 40 years. It has 
taken a major role in 
virtually every US 
campaign from the 
Cuban Missile Crisis of 
1962 to Allied Force in 
1999. 


Right: ‘The way we 
were’ —an Orion from 
VP-48 casts its shadow 
over a ‘Victor’-class 
submarine as it transits 
through the Straits of 
Malacca in April 1974. 
The ‘Victor’ was a 
nuclear-powered attack 
submarine (SSN) anda 
regular quarry for P-3 
crews. For three decades 
the Orion kept watch 
over the Soviet 
submarine fleet, and 
retains this role into the 
21st century. However, 
since the end of the 
Cold War, other roles 
such as counter-drug 
operations, ‘white water’ 
littoral surveillance, 
blockades, offshore 
reconnaissance and 
overland attack have 
assumed ever greater 
importance. 














maritime patrol since its fleet introduction in 1962 as 

the replacement for the P2V Neptune. At that time, 
the Orion represented a considerable leap in airborne anti- 
submarine warfare (ASW) capabilities, possessing state-of- 
the-art avionics, sensors and a larger warload. The Orion 
also possessed greater range and fuel efficiency and permit- 
ted operations from more rudimentary and outlying 
airfields. 

Over the course of its 38-year operational life-span, a 
number of variants has been produced, the latest of which is 
the Anti-surface warfare Improvement Program (AIP) 
version of the P-3C Update III. The AIP programme, 
began in the mid-1990s, represents the latest version of the 
P-3C and incorporates a host of enhancements: an 
AGM-84E Stand-off Land Attack Missile (SLAM) capabil- 
ity, a high-powered electro-optical sensor, high resolution 


Le P-3 Orion has been at the forefront of 


Synthetic Aperture Radar (SAR)/Inverse Synthetic 
Aperture Radar (ISAR) imaging, and a more powerful 
infra-red detection system (IRDS) — intended to improve 
the Orion’s littoral war-fighting and surveillance capabilities. 

From the 1960s on, the Orion has seen service in every 
US military operation from the Cuban Missile Crisis to 
Desert Storm to Allied Force, and has even flown counter- 
drug operations in the Caribbean. P-3s in Vietnam flew a 
variety of patrol and surface reconnaissance missions as well 
as the ‘black’ operations against North Vietnam and China. 
P-3s continued their ASW vigil during the 1970s and 1980s 
as the Soviet submarine threat grew and tensions flared 
between the two superpowers. During the 1990-91 Persian 
Gulf War, P-3s were the first US aircraft on scene follow- 
ing the invasion of Kuwait, providing invaluable intelli- 
gence on Iraqi troop movements and communications and, 
in conjunction with EP-3E Aries aircraft, helped develop 
the electronic order of battle (EOB). During the 41-day 
conflict, Orions from six squadrons flew a total of 369 
missions, flying surface surveillance and patrol, ESM and 
battle damage assessment (BDA) missions, and providing 
targeting information for both air and missile strikes. 
Indeed, Orions were responsible for targeting over half of 
the Iraqi surface ships sunk during the war. 

Electronic reconnaissance Orions, called the EP-3E 
Aries, flew dozens of signals intelligence (SIGINT) and 
communications intelligence (COMINT) missions with 
Fleet Reconnaissance Squadrons (VQ)-1 and -2, collecting 
valuable data on what the Iraqis were planning and doing 
to prepare for the coming Allied ground campaign. The 
Aries Orions are among the most sophisticated SIGINT 
aircraft in service. 


Mission shift 

Since the end of the Cold War, however, the mission of 
the P-3 has fundamentally changed, with emphasis now 
shifted to the aircraft’s anti-surface, reconnaissance and 
over-the-horizon/targeting (OTH/T) capability, particu- 
larly in the littoral regions. The P-3’s ability to perform this 
new role was successfully demonstrated in the recent Allied 
Force operations over Yugoslavia and Kosovo, when P-3C 
Update III and P-3C Update HI AIP Orions flew missions 
supporting the USS Theodore Roosevelt Battle Group and 
provided targeting for Tomahawk launches using the AIP’s 
OASIS II] OTH/T system. P-3C Update III AIP aircraft 
from VP-5 and VP-10 also took an unprecedented step’ by 
launching 14 SLAM missiles against Serbian targets. 

Significant strides are also being made to keep the Orion 
deployable as a viable airborne ASW asset. While the P-3 


force of today is at half its 1990 level, over 40 nations now 
operate submarines, including many countries such as 
North Korea and Iran, who are still considered hostile to 
US interests. Of these countries, all maintain diesel- 
powered fleets, which are difficult to track, especially in the 
shallow littorals. Moreover, China has made extensive 
inroads in developing a regional submarine fleet and its 
navy has been slowly inching its way further out into inter- 
national waters. 

The P-3 Update II AIP of today and its successor, now 
dubbed the Multi-mission Maritime Aircraft (MMA), will 
play a vital role in tomorrow’s patrol fleet, providing a 
dominant anti-submarine and anti-surface capability to 
counter all maritime threats. 


The submarine threat 

The use of aircraft to counter the submarine threat 
predates World War II. Although submarines had been a 
growing menace to shipping since the beginning of World 
War I, most anti-submarine tactics and weapons were ship- 
driven, as the aviation industry was still in its infancy and 
had yet to make the aircraft technologically feasible as an 
anti-submarine platform. Given the successes, and near 
victory, of the German U-boat fleet against British and 
American merchant ships and convoys, US Navy 
planners quickly prioritised the requirement for an effective 
airborne ASW platform. During the years following World 
War I, the primary airborne US anti-submarine platforms 
were long-range seaplanes and, to a smaller degree, airships. 
However, both relied solely on visual lookouts to spot 
surfaced submarines and each was limited to attacks with 
guns, depth bombs or rockets. The PBY Catalina, intro- 
duced in 1936, also used flares and searchlights to locate 
submarines at night when they surfaced to recharge their 
batteries. 

World War II saw the anti-submarine campaign fought 
in three theatres — the Atlantic, where German U-boats 
hunted Allied supply convoys; the Mediterranean, where 
Italian and German submarines operated against British and 
US forces in North Africa; and the Pacific, where Japanese 
I-boats patrolled the approaches to Japanese island strong- 
holds and the shipping lanes between the mainland and the 
resource-rich isles of the East Indies. During the war, the 
US operated five primary airborne ASW platforms: the 


Lockheed Martin P-3 Orion 





PV-1 Ventura, PV-2 Harpoon, PBM Mariner, PBO-1 
Hudson and the PBY Catalina. Some PB4Y Liberators also 
flew ASW missions. 

Interestingly, many of today’s ASW weapons saw their 
birth during the war years from 1941-45. For example, 
experiments with Magnetic Anomaly Detection (MAD) 
systems began just prior to the Japanese attack on Pearl 
Harbor. MAD uses fluctuations in the earth’s magnetic field 
to determine the possible location of submerged metallic 
objects, such as submarines or sunken ships. In June 1942, 





Since the major fleet 
contraction of the 1990s, 
Jacksonville claims to 
be the true home of the 
Orion. As well as its 
front-line squadrons, it 
also houses the training 
unit, VP-30 ‘Pro’s Nest’. 
The sight of P-3s 
‘circuit-bashing’ in this 
corner of Florida is a 
common one. Until 
recently, VP-30 operated 
a few TP-3Cs alongside 
its regular aircraft. 
These NUD (Non- 
Update) aircraft had 
their mission equipment 
removed and operated 
as ‘bounce-birds’ - pure 
flight crew trainers. In 
the mid-1990s they 
replaced 11 TP-3As used 
ina similar role. 


Below: Planning for 
what became the Orion 
began in 1956, when its 
predecessor, the P2V 
Neptune, was at the 
height of its career. The 
continual advances 
made to the Neptune’s 
mission equipment had 
added considerable 
extra weight over the 
years, its performance 
being eroded to the 
point where it struggled 
to get airborne. 
Although the addition of 
underwing jets in the 
P2V-7 partially 
alleviated the problem, 
it was clear that a much 
larger platform was 
required. The result was 
the P3V-1 Orion, seen 
here in company with a 
Neptune. 





Lockheed Martin P-3 Orion 





Right: What became the 
Orion began life as a 
variant of the L-188 
Electra airliner proposed 
to the US Navy in 
response to Type 
Specification 146. The 
Lockheed contender was 
announced as the winner 
in May 1958, the 
company being rewarded 
with a development 
contract. Part of this was 
the provision of a 
representative test 
vehicle to prove the 
aerodynamic 
configuration of the new 
patroller. 





N1883 had previously 
been used as a static 
test airframe for the 
Electra, and had been 
the third airframe from 
the line. It was givena 
mock MAD boom and 
representative weapons 
bay fairing, and flew as 
such on 19 August 1958. 
Successful trials in this 
configuration paved the 
way for a more dramatic 
reworking to produce an 
aircraft much closer to 
the proposed Orion 
production standard. 


During 1959 N1883 
underwent further 
modification which saw 
the forward fuselage 
reduced in length, nose 
radome recontoured, 
weapons bay fitted 
(longer than that 
represented by the 
original configuration) 
and much mission 
equipment added. 
Assigned the BuNo. 
148276, the aircraft flew 
again as the YP3V-1 
Orion prototype on 

25 November 1959. 
Here it is seen with the 
weapons bay open and 
its flaps partially 
deployed. 
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under the designation Project Sail, further research into the 
MAD system was conducted by the Naval Ordnance 
Laboratory (NOL) and the National Defense Research 
Committee (NDRC) using airships and an Army B-18. 
The successes of these tests lead to the procurement of 
some 200 MAD units and meant that the Navy now had a 
more reliable means of detecting and tracking submerged 
submarines. 

Linked closely to MAD was the development of the 
sonobuoy.Essentially an undersea microphone 
(hydrophone), sonobuoys detect the sounds emitted from 
submarines. By using triangulation methods, these sounds 
can then be used to obtain a probable location of the 
submarine. While drawing little initial interest when 
suggested in 1941, it was soon realised that a secondary 
sensor was needed to corroborate MAD contacts. In March 


. 1942, tests off the coast of Connecticut demonstrated the 


feasibility of passive sonobuoys when a Navy K-5 airship 
successfully detected the propeller sounds of a submarine at 





a distance of approximately three miles. Later that year, 
orders were placed for over 1,000 sonobuoys and 100 
sonobuoy receivers. 

The introduction of MAD also led to the development 
of new weapons systems for attacking submarines. Since 
MAD detection occurred after the aircraft passed over the 
aircraft, a weapon had to be designed to reach back to the 
target or else the attack would have to wait for the hunter 
aircraft to reposition itself for a depth bomb run. The 
answer was found in a retro-rocket, which fired backwards 
from the aircraft towards the approximate MAD contact 
position, where a depth bomb was then released. This 
weapon was deployed in February 1943 and claimed its first 
‘kill’ on 24 April 1944, when a MAD-equipped patrol 
aircraft from VP-63 sunk U-761 in the approaches to the 
Straits of Gibraltar. 


New ASW weapons 

Parachute-stabilised acoustic torpedoes were also used 
during the war, sinking U-1107 on 25 April 1945, as were 
mines such as the Mk 12 Mod 1 magnetic mine, the dip 
needle-type Mk 10 Mod 6, and the Mk 25/26 acoustic and 
pressure mines. Rockets, mainly the 55-lb (25-kg) 5-in 
(12.7-cm) Mk 4 rocket, were also used by Navy PV-1 
Venturas and the TBM Avenger. An airborne search radar 
and a bare-bones system of direction finding (DF), which 
pointed aircrews in the general direction of a detected radio 
transmission, were developed during the war. Some DF 
units even provided a rough estimate of range. While this 
latter sensor depended upon the enemy using its radio, it 
nevertheless provided information which sounded the 
death-knell for many German submarines. 

Beginning in 1947, the Harpoons, Catalinas, Mariners 
and Venturas were replaced by the more capable land-based 
Lockheed P2V Neptune and the Martin SP-5B Marlin 
seaplane. Carrier ASW requirements were handled by the 
AF Guardian, and later by the Grumman S2F Tracker, 
operating from the decks of the ASW-dedicated ‘Essex’- 









The Orion prototype, BuNo. 148276, led a productive life as a 
testbed. After its P3V type trials were completed, it was 
handed over in 1967 to NASA Wallops Island as a remote 
sensing laboratory. As N428NA/NASA 428, it flew into the 
mid-1990s before being retired to the National Museum of 
Naval Aviation at Pensacola, Florida. 


class carriers. The Neptune eventually became the sole 
long-range land-based airborne ASW asset, continuing in 
production until April 1962 and in fleet-squadron service 
until 1970. The Neptune carried a crew of seven and was 
capable, in its final SP-2H (P2V-7) designation, of a 
maximum speed of 403 mph (649 km/h) at 10,000 ft 
(3048 m). Cruising speed was 207 mph (333 km/h) at 
8,500 ft (2590 m). 

The Neptune’s bomb bay could accommodate two 
torpedoes or 12 depth charges and most variants carried at 
least a pair (nose and tail) and sometimes three (dorsal) 
0.50-in (12.7-mm) calibre and later 20-mm guns. Under- 
wing mounts were also provided for up to 16 rockets and 
air-to-ground missiles. An APS-20 search radar and the 
AQA-3A Jezebel passive underwater detection system 
provided the sensors for Neptune crews. Julie, in conjunc- 
tion with Jezebel, served as the Neptune’s active acoustic 
sensor and involved crews monitoring the sound reflections 
generated by a small explosive device, referred to as a 
Sound Underwater Signal, or SUS, using passive 
sonobuoys. Crews would actually listen to the underwater 
sound reflections to establish a crude position for the 
submarine based on the signals’ strength. 

Despite the vast improvement in ASW capabilities 
brought on by the Neptune, the Navy was nevertheless 
concerned that the aircraft was not large enough to support 
the systems growth needed to meet the growing Soviet 
submarine threat. Already, the P-2 had been upgraded 
considerably, adding nearly 40 per cent of its gross weight 
to the point where modifications had eliminated the 
aircraft’s reserve growth capacity. Indeed, further modifica- 
tions jeopardised the aircraft’s ability to take-off with any 
effective ASW loadout. 

In the years following World War II, the Soviet Union 
produced the world’s largest submarine force, and it 
continued to grow throughout the early 1950s with the 
deployment of the ‘Whiskey’ and ‘Zulu’ classes in 1951. 
These submarine forces, it was recognised, would present a 
substantial threat to any US convoy efforts attempting to 
re-supply NATO allies should another European war 
develop. Later in the decade, the nuclear-powered 
‘November’-class in 1958 and the ‘Echo I’-class in 1960 
were deployed, which continued to highlight the Soviet 
threat. Both were quiet in operation and were difficult to 
track. The ‘Echo II’ and ‘Charlie’-class guided-missile or 
anti-ship submarines followed, which placed carrier battle 
groups at an even greater risk. 

To counter these Soviet advances, in August 1957 the 
Navy issued Type Specification 146 calling for the develop- 
ment of a Neptune replacement. 


Genesis of Orion 
Lockheed responded to the Navy’s call with a proposal 
based upon its commercial airline offering, the L-188 


Electra. Given the shortened delivery schedules and cost 
restraints outlined by NTS 146, Lockheed officials felt that 





the only solution was to offer an off-the-shelf platform, as 
there was neither the time nor money to pursue develop- 
ment of a ‘from scratch’ design. Without question, a patrol 
aircraft based on the L-188 offered the Navy many advan- 
tages. Although some have contended that the P-3 as 
eventually produced was simply a modified Electra, the 
truth is that the two are very different airframes. The Orion 
drew significant characteristic features from the Electra’s 
overall philosophy, such as the four turboprop engines, its 
long range and high speed, and the Electra’s outstanding 
low-altitude handling qualitites. The Electra was also quite 
fuel efficient and able to land and take off from short 
airfields, thereby eliminating the need to extend current 
runways. Moreover, the roominess of the larger cabin 
would allow for a larger crew and the installation of the 
numerous sensors and computers needed to counter the 
latest Soviet design advances. 

Despite the proposals by other competitors, Lockheed’s 
design was selected because it met or exceeded all NTS 146 
specifications. Moreover, it was recognised that Lockheed, 
unlike its competitors, possessed considerable experience in 
the field of ASW aircraft, having fielded the PBO-1 
Hudson, PV-1 Ventura, PV-2 Harpoon and P2V Neptune, 
the latter of which the proposal sought to replace. 

On 8 May 1958, the Navy formally announced that 
Lockheed’s proposal had been selected. At once, Lockheed 
went to work modifying an L-188 (the third Electra 
produced, N1883) for use as a mockup. Engineers added a 





Throughout 1960 the 
YP3V-1 was employed 
on a series of BIS 
(Board of Inspection 
Survey) trials, which 
cleared the way for the 
first production contract 
(for seven P3V-1s) in 
October. The YP3V-1 
was the only aircraft to 
have the unusual chisel- 
shaped nose and 
stepped MAD boom. 


The first P3V-1 was used 
as a Static test airframe, 
leaving BuNo. 148883 
(illustrated) to become 
the first production 
aircraft to fly, a feat 
achieved on 15 April 
1961. The six flying first- 
contract P3V-1s 
undertook an intensive 
programme of trials, 
including stores 
separation flights at the 
Naval Weapons 
Evaluation Facility at 
Albuquerque, New 
Mexico. The initial 
production 
configuration was 
frozen at the end of 
this phase. 
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Perhaps the most easily 
forgotten of the Orion 
variants, the WP-3A had 
a short career as a 
weather reconnaissance 
aircraft with VW-4, Four 
aircraft were modified 
with an EP-3-style 
radome housing 
weather radar, and other 
meteorological 
equipment, to replace 
the WC-121N. Delivered 
in July 1971, the WP-3As 
left service in April 1975 
when VW-4 was 
disestablished. This 
aircraft, BuNo. 149676, 
was susbequently 
converted into a VP-3A 
and continues to serve 
in the executive 
transport role. 


Top right: Staged at 
Moffett Field, this 
weapons display shot of 
an early P-3A depicts a 
variety of stores, 
including buoys, flares, 
rockets (2.75-in and 
5-in), torpedoes and 
depth charges. Of 
special interest is the 
B57 nuclear depth 
charge in the centre 
foreground. This was 
the ultimate ‘war 
weapon’ of the Orion 
fleet throughout the 
Cold War, although it 
has been removed from 
the inventory for some 
years. 


P3V-1s were delivered to 
the fleet from 23 July 
1962, shortly before the 
aircraft was 
redesignated as the P-3A 
in September. VP-8 was 
the first recipient, 
followed by VP-44. By 
October there were 
sufficient aircraft in 
service for the Orion to 
make a major 
contribution to the 
blockade around Cuba 
during the Missile 
Crisis. In February 1965 
Orions were assigned to 
the Market Time 
mission patrolling the 
coast of Vietnam. 
Typical of these early 
P-3As is this VP-46 
aircraft flying over the 
Golden Gate Bridge. 
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dummy MAD boom and an underbelly housing simulating 
the planned bomb bay. Internally designated as the Model 
185, the aircraft first flew on 19 August 1958, and then in 
September for the Navy’s mockup inspection board. Based 
on the impressions from these flights, a contract was let on 
7 October for the production of certain long-lead items, 
such as forgings and complex tools, a sure sign that 
Lockheed’s proposal was headed in the right direction. 

Immediately, Lockheed proceeded with additional 
modifications to the mockup, now designated as the 
YP3V-1 aerodynamic prototype. The modifications 
included the installation of a working MAD, production 
powerplants, air conditioning, most of the avionics and 
sensor systems, and various structural changes. The most 
significant modification, however, was the shortening of 
the forward fuselage by seven feet (2.13 m). This provided 
a substantial saving on overall weight, which further 
enhanced the aircraft’s flying performance. 

The YP3V-1 prototype first flew in its new guise on 
25 November 1959. A series of Navy Board of Inspections 
Survey (BIS) trials followed in early 1960, resulting in a 
contract for the production of seven aircraft (BuNos 
148883-148889) that October. The first of the seven 
production aircraft, LASC No. 5001 (BuNo. 148883) took 
to the air on its maiden flight on 15 April 1961. During the 
remainder of that year, the YP3V-1 (later designated 
YP-3A) and several of its brethren underwent a series of 
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evaluations and work-ups. By this time, the P-3 had been 
named the Orion (son of Neptune, or the hunter), in light 
of the company’s tradition of naming its aircraft after 
mythological characters. 


Prototype and test-bed aircraft 

Flight tests began in earnest on 15 April 1962 with BIS 
trials conducted by the Service and Flight Test Division of 
the Naval Air Test Center (NATC) at NAS Patuxent 
River, Maryland. Five Orions, nos 2 through 6, took part 
in these tests, and were evaluated in the standard areas of 
powerplant, performance and avionics. Flight qualities, as 
well as the aircraft’s flight envelope, were also tested. In 
total, over 585 flights were made during the BIS trials, 
tallying some 2,521 flight hours. 

Orion no. 1 did not participate in these tests, but instead 
became the fatigue test article to evaluate projected service 
life of the airframe. Interestingly, Orion no. 1 accumulated 
over 7,500 hours before no. 2 was even rolled out of the 
assembly plant. Orion no. 7 (BuNo. 148889) also skipped 
the BIS trials, and was sent to the Naval Weapons Evalua- 
tion Facility (NWEF) in Albuquerque, New Mexico, 
where it was used to conduct weapons stores separation 
testing. 

Already it was clear from the testing that the Orion was 
leaps and bounds ahead of the Neptune, possessing twice 
the speed and fuel capacity, an increased operational ceiling, 
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UP-3/VP-3: 
utility/VIP transports 


Under the UP-3A and VP-3A designations, several 

surplus Orions were modified for VIP/staff/utility 

transport duties with ASW equipment (including MAD ‘ 
boom) removed. The single in-service UP-3B retains its eh 
MAD boom. Nine UP-3/VP-3s still serve, assigned as 


hacks or to Fleet Commanders and the Chief of Naval Above: BuNo. 150515 is the Sigonella-based VP-3A used by the Commander-in-Chief, Allied Forces 


Operations. The aircraft are operated by station flights Southern Europe. The aircraft is operated by VP-30’s Administration Support Aircraft detachment. 


(Keflavik and Kaneohe Bay) or by operational units in the 
case of VP-30 and VOQ-1. 


BuNo. Variant Assignment Base 
149675 VP-3A CINCPAC/ETD Kaneohe Bay 
149676 VP-3A CNO/VP-30 Jacksonville 
150495 UP-3A NAS Keflavik 
150496 VP-3A CNO/VP-30 Jacksonville 
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150511 VP-3A CINCLANT/VP-30 
150515 VP-3A CINCAFSE/VP-30 
160526 UP-3A =COMNAVAIRPAC/ 


Jacksonville 
Sigonella 
Whidbey Island 


VO-1 
150605 UP-3A  CINCPAC/ETD Kaneohe Bay 
153433 UP-3B VQ-1 Whidbey Island 


A VP-3A (149675 - above left) and UP-3A (150605 - above right) are operated by the Kaneohe Executive Transport Detachment on behalf of CINCPAC. 
was Laks met m 


Above: BuNo. 150495, with its distinctive tail 
markings, serves with the Keflavik station flight. 


Below: VP-30 operates BuNo. 150511 on behalf of 
the Commander-in-Chief Atlantic Fleet. 


UNITEO STATES NAVY 


VP-30/ASA is also charged with operating the two VP-3As BuNos 149676 and 150496 (above) for the 
Chief of Naval Operations, and are regularly flown from NAF Washington (Andrews AFB). This 
aircraft has a prominent satcoms antenna and recently acquired ‘low-viz’ radome. 


and increased payload and weapons flexibility. Unlike the 
Neptune, the Orion was air conditioned and fully 
pressurised, both of which enhanced crew performance. 
Moreover, the Orion was a larger aircraft, thereby permit- 
ting it to house more mission equipment and a larger, more 
comfortably accommodated crew. Sufficient room was also 
retained for future systems growth. 


P-3A — the early years 

An improvement over the Neptune’s crew of seven, the 
Orion carried a 12-man crew, which permitted greater task 
specialisation and reduced crew fatigue. Three crew 
members, the pilot (port), co-pilot (starboard) and flight 
engineer (centre), occupied the flight deck and were 
responsible for overall flight safety and flight communica- 
tions. A five-member tactical crew sat at a bench counsel 
that ran length-wise along the port side even with the 


wings. From forward to aft sat the radar/MAD operator 
(sensor station 3 or SS 3), Julie/ECM operator (sensor 
station 1 or SS 1), Navigator, Tactical Coordinator or 
TACCO, and the acoustic (Jezebel) operator (sensor station 
2 or SS 2), all facing outboard. Current Orion crews, who 
have P-3A/B experience, still favour this linear design 
versus the ‘solitary’ tactical crew configuration used in 
today’s P-3C aircraft. 

A radio operator, who doubled as an observer, sat just aft 
of the pilot and flight engineer. The remaining crew 
members included a third pilot and a second ‘mechanic’ (a 
back-up flight engineer), who also functioned as observers, 
with one positioned opposite the radio operator and two in 
the aft section on opposite sides of the aircraft. These two 
aft observers handled the sonobuoys and other expendables 
such as the smoke markers and flares, and also served as 
technical trouble-shooters. 
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From the outset the P-3 
was provided with six 
outer wing hardpoints, 
one of which usually 
mounted a searchlight. 
A key surface attack 
weapon was the 5-in 
Zuni rocket, seen here 
being fired by a VP-47 
‘Alpha’. Podded 2.75-in 
rockets were also 
available. In terms of 
mission equipment, the 
P-3A had APS-80 search 
radar, ASQ-10 MAD, an 
ALD-2 ELINT set and 
ASR-3 diesel ‘sniffer’. 
The sonobuoy system 
was the tried and 
trusted ASA-3 Julie/ 
AQA-3/4 Jezebel, 
although the DELTIC 
(DELayed Tlme 
Compression) 
modification 
incorporated the AQA-5 
acoustic signal 
processor. Sonobuoys 
were launched through 
three pressurised tubes 
and one free-fall chute. 
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Power for the Orion was provided by four 4,300-eshp 
(3208-ekW) Allison T56-A-10W axial-flow single-spool 
turboprop engines. Each featured the 13-ft 6-in (4.11-m) 
Hamilton Standard 54H60-77 constant-speed, fully-feather- 
ing propeller. The power provided by each engine is varied 
by the pitch of the propeller blade, rather than by varying 
the speed at which the propeller spins. Thrust was provided 
primarily by the turbine driven propellers; however, an 
additional 750 Ib (3.34 KN) of thrust per engine could be 
generated by the high-velocity jet exhaust. The propeller 
shaft was driven through a two-stage reduction gear assem- 
bly, which reduced turbine rpm to a value usable by the 
propeller. A synchrophaser was also used to further refine 
governing during the flight regime, and also synchronised 
all propellers to ensure that they turned at the same speed 


Three WP-3As and two 
P-3As were converted to 
VP-3A standard by 
NADEP Jacksonville 
from 1975. The mission 
equipment was ripped 
out, and replaced with a 
VIP interior which 
includes a private 
stateroom, conference 
suite and upgraded 
galley facilities. The 
aircraft were given 
additional nav/comms 
systems, which have 
been steadily upgraded. 
This aircraft is the 
VP-3A assigned to the 
Executive Transport 
Detachment at Kaneohe 
Bay, which provides 
transport for CINCPAC. 
The unit also has a 
UP-3A in partial VIP 
configuration, employed 
as a back-up to the 
primary aircraft. 


and maintained the same blade rotational relationship with 
one another. This latter function served to reduce vibration 
and noise. The -10W provided roughly 11 per cent more 
power than the Electra’s 501-D13 (3,750 eshp/2797 ekW) 
and 501-D15 (4,050 eshp/3021 ekW) engines. 


Onboard power 

Attached to three of the Orion’s engines, nos. 2, 3 and 4, 
were 60-kVA three-phase generators; generators from nos 2 
and 3 (port and starboard in-board) provided for all of the 
P-3’s electrical needs plus powered all hydraulic systems and 
flight control boosters, as well as de-icing systems. These 
engines also contained a compressor, which functioned 
with the pressurisation and air conditioning systems. Engine 
four’s generator had no accompanying compressor, but 
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featured a two-speed gearbox capable of generating 
400-cycle power when the engine was operating at reduced 
speeds. This generator proved invaluable during ground 
pre-flight and servicing operations and was also available as 
an in-flight emergency power back-up system. Engine 
no. 1 (outboard port) contained no generator or compres- 
sor and is the engine typically shut down (referred to by 
crews as ‘loitering’) during on-station operations in order to 
conserve fuel. The Orion had a fuel capacity of 9,200 US 
gal (34826 litres) of JP-4 or JP-5, carried internally in a 
fuselage bladder-type fuel cell and four integral wing tanks, 
giving it a maximum unrefuelled range of nearly 5,000 nm 
(9260 km; 5754 miles). Fuel could be transferred from the 
fuselage tank (tank 5) to the wing tanks, then fed into any 
of the four engines using a crossfeed system. 


Sensors 

Recognising that the detection of a submerged subma- 
rine requires searching across a broad spectrum, the P-3 was 
equipped with several sensors, acoustic and non-acoustic, 
that look for the tell-tale signs of a submarine’s presence: 
sound, radar emissions, periscope, diesel fumes. The P-3A 
Orion’s acoustic sensors were centred around the AQA-3A 
Jezebel acoustical processing signal processor/recorder. 
Jezebel had been used by the Neptune fleet and carried 
over into the Orion. Jezebel essentially dropped a series of 
passive SSQ-41 Low Frequency Analysis and Recording 
(LOFAR) buoys into the water (which were then moni- 
tored as Mk 64 SUS explosive charges were dropped). The 
return time from the submarine was then used to determine 
its position. Several drops were typically necessary to obtain 
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a reliable fix. Although the AQA-3A was used by the P-3 
test aircraft, the acoustic system was later upgrade to -4A 
for all subsequent production P-3As. 

The ASA-20 Julie active ‘explosive’ echo-ranging system 
was used as a complement to the Jezebel system. Julie and 
Jezebel were the first P-3 acoustic sensors. Julie used echo 
ranging to determine a submarine’s position. Sonobuoys 
were dropped in a pattern and then SUS buoys were 
dropped. The Julie operator picked up the initial sound and 
then the echo from the submarine. Jezebel was an acoustic 
station that picked up the submarine’s noise reflection 
through sonobuoys. A small cathode ray tube (CRT) 
displayed the generated signals. 

Despite its larger size as compared to the Neptune, the 
P-3A possessed only a limited number of sonobuoy chutes 
(part of the search stores system). Sonobuoys were launched 
using an electronically controlled, pneumatic launch 
system. The P-3A had only one pressurised sonobuoy 
chute. It also featured a sonobuoy package, which was a 
sonobuoy launch system (containing six standard-sized 
tubes, one of which was free-fall, and three larger tubes for 
the older ‘A’-sized buoys) that had to be lowered in order 
to dispense the buoys. The aircraft had to be depressurised 
before this package could be lowered, which presented 
some tactical disadvantage for crews. 

When the P-3A emerged in the early 1960s, one of the 
most prevalent buoys was the passive SSQ-41 Low- 
Frequency Analysis and Recording buoy (LOFAR). This 
was later augmented in the early 1970s with the SSQ-53 
Directional Frequency Analysis and Recording (DIFAR) 
passive buoy as the P-3C arrived in fleet squadrons. Orions 





Since 1973 a number of 
Orions have worn the 
orange and white colour 
scheme of NRL/ 
Oceanographic 
Development Squadron 
(VXN-) Eight. Carrying 
various RP-3 
designations (recently 
changed to NP-3D), the 
aircraft have been 
involved in a variety of 
oceanographic and 
geomagnetic survey 
programmes, ostensibly 
fulfilling a scientific 
research programme. In 
reality, the research 
programmes provided a 
wealth of useful data for 
military studies, 
especially concerning 
anti-submarine warfare. 
The three principal long- 
running programmes are 
represented by these 
aircraft: Birdseye 
(foreground) which 
studied and monitored 
polar ice, Seascan 
(centre) which studied 
many facets of 
oceanography, and 
Magnet (background) 
which was concerned 
with geomagnetism. 


Above left: With the 
exception of the Magnet 
aircraft, which was built 
specifically as an RP-3D, 
all of VXN-8/NRL’s 
RP-3s were conversions. 
This aircraft is one of 
two RP-3D ‘Minimods’ 
which were interim 
aircraft fulfilling the dual 
Birdseye/Seascan 
mission, bridging the 
gap between the original 
RP-3As used individually 
for the missions and two 
dual-mission RP-3Ds 
that were undergoing 
modification. 
Emblazoned with a 
shark-mouth, this 
aircraft is marked for 
‘Vacation Eight’s Last 
Cruise’ in 1993, shortly 
before the RP-3 fleet was 
transferred to the NRL. 
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Above and top right: 
BuNo. 153442 was an 
important test aircraft 
which was acquired by 
the NRL in 1973 as its 
INEWS testbed. The 
aircraft carried various 
pods and converted fuel 
tanks to house 
electronic warfare 
systems for test. In 1982 
it was modified to carry 
three pods attached to 
the weapon bay doors. 


Above right: BuNo. 
152739 was a stalwart of 
NADC/NAWC research. 
Its most noteworthy 
configuration was with 
this long canoe fairing 
under the belly. 


BuNo. 148883, the first 
production Orion, was 
used by NADC/NAWC- 
AD (as a UP-3A) to test 
a wide variety of 
systems, mostly 
connected with the 


maritime patrol mission. 


In this configuration, it 
is fitted with a synthetic 
aperture radar in a large 
ventral radome. 
Redesignated as an 
NP-3D on 1 February 
1995, along with the rest 
of the Orion test fleet, 
the aircraft was recently 
retired. 
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now use a variety of sonobuoys, including Command 
Active Sonobuoy System (CASS) and Directional CASS 
(DICASS), depending upon the tactics being used. 
LOFAR buoys detect noise and give the operator a 
Doppler frequency for tracking. They are also used to 
measure ambient noise (shipping, biologics, etc) in the 
water which is incorporated into an equation to determine 
the range at which a target might be detected. DIFARs do 
the same thing, but they add a directional feature — a _bear- 
ing from the buoy to the source of the noise — making 
tracking easier. CASS buoys provide a range from the buoy 
to the target via a range circle. Generally, three buoys in 
contact were needed to triangulate the target’s location. 
DICASS buoys added a line-of-bearing, allowing a single 
buoy to display target location. LOFAR buoys are desig- 
nated either SSQ-41 (no longer used) or SSQ-57 (still in 
use). DIFAR buoys are designated as SSQ-53A through E, 
with the subnumerical designating differing channel 
capabilities, life, and depth settings. CASS buoys were the 
SSQ-47 (no longer used) and the SSQ-62A and -B repre- 








sents DICASS. The SSQ-77 VLAD is also used with a 
phased array for enhanced bottom bounce and convergence 
zone detection. The SSQ-77 can also be paired with the 
SSQ-110 explosive sonobuoy for Extended Echo Ranging 
(EER), much like the old Julie system. Bathythermic (BT) 
buoys, the SSQ-36, measure temperature and gradient of 
the ocean for tactical consideration. 

Sonobuoy dispersal patterns are usually determined by 
the TACCO. In the P-3A, and later the P-3B, the 
TACCO could create a limited sonobuoy plot using the 
ASA-16 Range and Bearing computer and display. He 
would then request certain types of buoys, RF channels, 
life and depth from the ordnanceman. The buoys would 
then be loaded into the pressure chute, if the aircraft was 
too high to be depressurised, or in to a chute on the 
sonobuoy package, if the pressurised chute was in use. The 
TACCO could then expel the buoy at the correct time. 

Once a pattern was set, the buoys were monitored by 
the Jezebel operator using the AQA-4, and later the 
AQA-5. The buoys could also be monitored aurally over 
the ICS system. If an active pattern was required, the Julie 
operator would then monitor the ‘ping’ of the SUS and the 
return echo to determine the submarine’s position. Later, in 
the P-3C, the sonobuoys were loaded in to the external 
sonobuoy launch system. The TACCO could then desig- 
nate which tube was to contain which type of buoy, the 
RF channel, life, and hydrophone depth. He then 
programmed this information in to the tactical computer. 
When it came time to launch a buoy, all the TACCO had 
to do was to call out the correct launch tube, specify a 
splash point, and the computer would do the rest. The 
acoustic signals were then processed by the AQA-7(V) 
DIFAR,, and later the UYS-1. 


Non-acoustic sensors 

For non-acoustic detection, the Orion relied on a 
combination of radar to detect exposed periscopes, electro- 
magnetic or direction-finding (DF) systems to intercept and 
localise radio emissions from submarines, and MAD gear to 
detect the changes in the Earth’s magnetic field associated 
with the passage of a submarine or other metallic object. 
The P-3A utilised a dual-mounted Texas Instruments (now 
Raytheon) APS-80B radar. One unit was mounted 
forward-facing inside the nose radome and the second unit 
was aft-facing in the aircraft’s tail radome, just ahead of the 
MAD boom. This unique configuration permitted a full 
360° coverage, something which only the P-2 offered. 

The APS-80 provided target range and bearing, with 
ranges selectable at 10, 20, 50, 150 and 250 miles. The 
radar could scan through 210° azimuth and 20° down/ 
10° up tilt. Antenna scan was selectable, either 360° or 
sector (45° scan about a selected heading). Radar images 
were displayed on an APA-125A using a Plan Position 
Indicator (PPI)-type presentation. Working in conjunction 
with the APS-80 was the APX-6 IFF with modes 1, 2, 3/A 
and 4, Modes 1 and 2 are IFF modes, 3 is the civilian air 
traffic mode, and 4 is the encrypted IFF. 

The APS-80 had no modes and featured a constant PRR 
scan (400 times per second), a constant frequency, and 
antenna rotation at a constant speed. The radar could be 
operated as forward-only, aft-only or both, which was the 





preferred method. The radar also used a broad scan, oddly 
called ‘co-secant squared’. A ‘pencil beam’ scan was avail- 
able, which was better at detecting small, periscope-sized 
targets, but it required a manual modification prior to flight 
(removal of a spoiler) and was rarely used. 

The P-3A’s MAD unit was another valuable non- 
acoustic sensor system used for fine-tuning a submarine’s 
location and for producing an ‘on-top’ mark for weapons 
employment. A magnetic variance detected by the MAD 
unit produced a signal which was amplified and presented 
as a deflection on the RO-32 MAD distortion recorder and 
on a MAD indicator meter located on the co-pilot’s instru- 
ment panel. The Texas Instruments ASQ-10 MAD boom 
extended 24 ft (7.31 m) out from the Orion’s tail section, 
unlike the retractable boom used by the current S-3B 
Viking. Working in conjunction with the MAD was the 
CN-191 MAD compensator, which suppressed unwanted 
magnetic ‘noise’ generated by the aircraft and local 
environmental conditions. The CN-191 worked in only 
three terms (longitudinal, horizontal and transverse) and 
was very labour-intensive to operate, possibly taking several 
hours to complete. 


Detecting radars 

Electronic surveillance was provided by the ALD-2 
passive ESM DF system. This system helped crews locate 
submarines by detecting and classifying radar signals emitted 
from the submarine and by providing azimuth bearings in 
frequency bands Delta through India (formerly L, S, and X 
bands). These signals were displayed visually on the 
ALD-2A display located at the Julie/ECM operators station 
(SS 3) and could be monitored aurally over the Orion’s 
Interplane Communications System. Wing-tip mounted 
antennas provide a full 360° coverage. ALD-2 signals could 
also be analysed using the ULA-2 pulse analyser. A final 
non-acoustic sensor was the ASR-3 diesel exhaust ‘sniffer’. 
As the name implies, this device detected the exhaust fumes 
emitted by snorkelling diesel submarines. The ‘sniffer’ 
worked on a principle very similar to that employed in 
today’s smoke detectors, sensing the presence of diesel in 
the surrounding air. Photographs of early P-3s show the 
‘sniffer’ collector as a small ‘antenna-like’ device located on 
top of the P-3 in line with the two forward observer 
windows. Air passed through the collector where it was 
analysed and, if a diesel scent was detected, an alarm would 
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sound and a meter on the co-pilot’s instrument panel 
labelled ‘Particles’ would deflect. 

The ‘sniffer’ was actually a device of questionable value 
when added to the Orion. Using it required meticulous 
efforts by the flight crew to fly an ‘S’ pattern in order to 
narrow down the submarine’s probable location. As pollu- 
tion became more of a problem, the ‘sniffer’ ceased to have 
any tactical value and was later removed from the Orion. 
Interestingly, during the early days of the Cuban Missile 
Crisis, it was a Neptune using a ‘sniffer’ that detected the 
presence of Soviet submarines near Cuban ports. This 
perchance detection has been credited by some as unneces- 
sarily extending the already-expired operational life of the 
‘sniffer’. 








Above: Another view of 
153442 shows the aircraft 
carrying a large sensor 
pod under the fuselage. 


Left: This unidentified 
Orion is seen with an 
unusual antenna fit, the 
style of blades 
suggesting an internal 
Comint suite. 


NP-3D BuNo. 152150 is 
another NADC/NAWC 
veteran, and is 
nicknamed the ‘glass- 
bottom Orion’ on 
account of its floor 
windows which are used 
for laser tests. This is its 
current incarnation, with 
an unusual perforated 
fairing above the cabin 
and oblique side-facing 
equipment on the 
forward fuselage. 
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Above: All five of NWTS- 
PM’s current NP-3D fleet 
are seen on the Point 
Mugu ramp. The Orions 
are equipped with the 
EATS (Extended Area 
Test System) or SMILS 
(Sonobuoy Missile 
Impact Location 
System). The latter uses 
sonobuoys to accurately 
plot the impact point of 
test missiles. 


Advanced sensor capabilities aside, for an aircraft to be 
effective in the ASW role it must also possess a sophisti- 
cated communications and navigation suite. The communi- 
cations suite, advanced for its time, consisted of an inter- 
plane communications system, two UHF radios for short- 
range voice communications, two HF radios for long-range 
communications, a single VHF radio, and a cryptographic 
system for secured voice and teletype communications. 
Early P-3As were also equipped with a Morse Code key for 
Morse Code communications. Interplane communications 
were handled by the AIC-22 ICS. Consisting of 14 crew 





The NP-3D EATS 
cockpit is similar to that 
of regular fleet aircraft, 
although there is a 
different display in place 
of the pilot’s tactical 
screen. The ‘billboard’ 
fairing (right), originally 
designed to house a 
Rotman lens phased 
array, now houses a 
telemetry relay system, 
primarily used in 
connection with 
tracking Tomahawk 
cruise missiles. 
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and 4 ground stations, the Orion’s ICS operated using 
push-to-talk microphones. 

Two ARC-51As and later two ARC-52 UHF two-way 
radios, designated UHF 1 and UHF 2, provided the Orion 
crew with the short-range capability to transmit and receive 
voice messages. The ARC-52 utilised 1,750 channels at 
100 KHz intervals in the 225.00 to 399.90 MHz band; the 
ARC-51(A) featured 3,500 channels spaced at 50 KHz 
intervals and operated on frequency bands ranging between 
225.00 and 399.95 MHz. Both provided for a Guard chan- 
nel at 243.00 MHz. The UHF radios were controlled by 
the pilot (UHF-1) and TACCO (UHF-2). 

Later, with the Update III configuration, the UHF 
antennas were mounted on both the upper and lower fuse- 
lage surfaces to prevent signal masking due to aircraft 
manoeuvring. This modification came about mostly to 
reduce shadowing during on-station swaps when the P-3 
was in the role of ‘high-boy’. The mid-air collision of two 
VP-50 P-3Cs in 1991 was a catalyst for this change. 

The UHF radios operated in numerous modes of opera- 
tion, including clear voice for normal communications, 
secure voice, sonobuoy command, UHF short-range navi- 
gational direction-finding, and as a guard receiver for 
monitoring emergency channels. Working in conjunction 
with the two UHF radios was the KY-28 for secure voice, 
which enabled the transmission and reception of encrypted 
voice communication. Secure communications was avail- 
able to the pilot and TACCO. The KY-28 has since been 
replaced by the KYV-5 (for secure HF) and the KY-58 (for 
secure UHF). 





Several special mission Orions have had the MAD sting 
removed and replaced by either an aerodynamic fairing or 
antenna radome. This is a NWTS-PM NP-3D. 





Long range-communications (clear or encrypted voice) 
were handled by the AN/ARC-94(2) and ARR-41 HF 
(receive-only) radios, with their 2 to 29.9 MHz coverage. 
All radios aboard the Orion were five-digit capable. HF 
radios were primarily controlled by the Orion’s radio oper- 
ator. In addition to voice operations, the radio operator 
could also send secure TTY using the TT-264 Teletype 
and the KW-7 encryption unit. 


Inertial navigation 

Intricately tied to the communications system was the 
Orion’s navigation system. Long-range, passive, precision 
navigation was provided by the Litton AN/ASN-42 Iner- 
tial Navigation System (INS), which represented the first 
use of such a system in a naval patrol aircraft. An APN-70 
LORAN navigation system was also provided, and could 
be employed at ranges up to 900 miles (1450 km) during 
the day and 1,400 miles (2250 km) during the night. The 
ARN-52(V) TACAN provided bearing, distance and 
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validity signals to selected surface stations via the pilot and 
Navigator displays. Aircraft vertical velocity, along-heading 
velocity, across-heading velocity and status indications were 
provided by the AN/APN-153 Doppler-Navigator ground 
radar. Doppler velocities were used primarily for in-flight 
INS alignment and for short-range and tactical navigation. 
The Doppler’s accuracy when measured over a short period 
of time was good, but over a long period, its accuracy was 
poor. 

Two directional finding navigational aids found on the 
P-3A were the low-frequency ARN-83 automatic direc- 
tional finder (ADF) and the ARA-25A UHF directional 
finder. The ARN-83 provided routine point-to-point radio 
navigation to ground radio beacons and commercial stations 
and operated in the 190 to 1750 kHz frequency range. The 
ARA-25A, working with the UHF-1 radio, gave the 
relative bearing of signals received over the UHF set. Radar 
altitude was measured by the APN-141 radar altimeter, 
which provided the pilot and co-pilot with radar altitude 
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Point Mugu’s original 
two SMILS aircraft 
(BuNos 150512 and 
150520) have been 
retired and replaced by 
two other NP-3Ds. 
BuNo. 150525 was 
equipped with a system 
dedicated to testing of 
the AGM-84 Harpoon 
anti-ship mssile, while 
BuNo. 150524 shown 
here was configured as 
an EATS/SMILS aircraft. 
It has also been used to 
test the AMPS (Airborne 
Multi-sensor Pod 
System), which employs 
pods containing a 
variety of sensors, such 
as radars, electro-optical 
sensors and particle 
‘sniffers’. The pods are 
based on the cargo pods 
developed for the US-3A 
COD Viking, and are 
controlled by a ‘roll-on, 
roll-off sensor operator 
station. AMPS has been 
used in a number of 
applications, including 
support of federal 
agencies handling 
environmental disaster 
assessment and internal 
security. 


Only the first of the 
three ‘billboard’ NP-3Ds 
had the original 
equipment fitted in the 
fin extension, but the 
empty space in the other 
two was subsequently 
filled by telemetry relay 
antennas, The two 
Tomahawk aircraft are 
able to support TLAM 
tests in remote ranges, 
acting as command 
posts and data recording 
platforms without the 
need for surface control 
stations. 


ba 


Lockheed Martin P-3 Orion 





Right: Surplus P-3As 
were diverted to the US 
Customs Service to help 
in the fight against drug 
traffickers. Of the initial 
four P-3A(CS) ‘Slicks’, 
one aircraft is configured 
with highly classified 
equipment, in addition 
to the F-15’s APG-63 
fighter radar in the nose. 
The aircraft has been 
fitted with an AVX-1 
stand-off EO sensor, and 
also the ASARS radar (as 
fitted to the SR-71). The 
aircraft is seen here 
(right) with an unusual 
fairing above the flight 
deck, and (below) after 
fitment of a new fairing 
in place of the standard 
aft radome. A satcoms 
antenna is mounted on 
the spine. 





Lockheed initially 
developed the P-3 
AEW&C for the 
international market, 
marrying the E-2 
Hawkeye’s APS-125 
radar with the P-3 
airframe (and also the 
C-130). The 
aerodynamic prototype, 
N91LC (right), first flew 
on 14 June 1984 with the 
APA-171 rotodome 
fitted, but was /ater fully 
equipped with systems. 
It subsequently became 
the first aircraft 
delivered to the 
Customs Service, with 
new registration 
N145CS (below). 
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on indicators at their respective stations. Working in 
conjunction with the APN-141 was the APQ-107 Radar 
Altitude Warning System (RAWS), which was added later. 
This system provided the flight station crew with a three- 
second aural and visual warning when the aircraft 























descended below 380 ft (116 m) and a continuous warning 
when the aircraft descended below 170 ft (52 m). 

The radar altimeter could also be coupled to the PB-20N 
autopilot to give a radar altitude ‘hold’ function. The 
onboard tactical computer, the ASN-124, allowed the 
TACCO to steer the aircraft toward a desired fly-to point 
coupling the PB-20N to the computer. Actual steering of 
the aircraft was accomplished by the TACCO entering a 
point, then designating it. Of course, flight controls could 
be taken back at a moment’s notice during an emergency. 


Weapons 

The primary weapons (kill stores) of the P-3A included 
the Mk 44 Mod 1 parachute-stabilised torpedo, conven- 
tional or nuclear (B57) depth bombs, Mk 36 (500-Ib/ 
227-kg) Destructor series or Mk 52 (1,000-Ib/454-kg) 
mines, or FFAR rockets. The Mk 44 was replaced in 1966 
by the Mk 46 Mod 1, which served as the standard US 
Navy torpedo until the development of the Mk 50 
Barracuda in the late 1980s. Up to eight torpedoes could be 
carried internally in the P-3’s weapons bay. Mines and 
depth bombs could be carried internally and/or on any of 
the Orion’s 10 hardpoints. Rockets, and later missiles, 
could be carried on the external mounts only. 

Weapons stations 1 through 8 (referred to as the bomb 
bay stations) were housed in the bay, which could carry up 
to 7,500 Ib (3402 kg) of ordnance. Internal jettison was 
possible between 180 and 330 KIAS at 1.0 g level flight. 
Stations 9 through 13 (referred to as the wing stations) were 
on the port wing and 14 through 18 on the starboard wing 
and could carry another 16,000 lb (7258 kg). Jettison limits 
were between 140 and 200 KIAS. 

Although not technically a weapon system, the P-3A/B 
could carry an external searchlight. Optical surveillance was 
also accomplished by the KS-89A camera system, which 
used the KS-69A 70-mm perforated film camera mounted 
on a gimbal. The KS-69A could take photos, day or night 
at vertical, forward, aft, and left/right perspectives. 


P-3A upgrades and mods 

Even though it stood as a major advancement over the 
P-2 Neptune, the P-3A was not immune to the need for 
improvement. Perhaps the most significant of these was the 
DELTIC (Delayed Time Compression) upgrade to the 
P-3A’s ASW system, which began in 1965 with Orion 
number 110 (BuNo. 152140). DELTIC represented a 
major advancement in the Orion’s sonar analysis capability. 
Designated as the AQA-5A, the DELTIC system permitted 
a single operator to simultaneously monitor and process up 
to 16 channels of sonobuoy acoustic data, a four-fold 
increase over the former system. The upgrade also brought 
with it the AQH-1 analog acoustic tape recorder, which 


enhanced in-flight and post-flight acoustic signal analysis, 
and the ASA-50 ground speed/tactical bearing computer. 
At the same time that DELTIC was installed, the ASR-3 
‘sniffer’ was removed, as was the Julie/ECM station, which 
was replaced by an additional station. The radar operator 
then became the radar/MAD/ECM operator. Some early 
production P-3As were retrofitted with DELTIC, as well as 
all remaining P-3As when they were assigned to Reserve 
units. 

Another significant upgrade was the installation of the 
Auxiliary Power Unit (APU), which provided electrical 
power for ground operations and bleed air for engine start 
and the air conditioning system when the aircraft was on 
the ground. This proved invaluable, as it dispensed with the 
need for ground crew start-up assistance and further 
allowed P-3As to operate from less sophisticated forward- 
deployed airfields. The APU could also generate back-up 
power for in-flight emergencies. After testing on P-3A 
BuNo. 152141, the APU Mod was incorporated, begin- 
ning with P-3A BuNo. 152164 and, as with many of the 
P-3A mods, was retrofitted into earlier production models. 

A basic mine laying capability, gained through the 
addition of the AN/ASC-5 unit, was added to the platform 
starting with BuNo. 150506, along with improvements to 
the ALD-2 DF system. Navigation systems were also 
enhanced, most significantly, the modification of the 
Doppler radar to the APN-153A standard. 


Service history 

The first P-3s went to the East Coast Fleet Replenish- 
ment Squadron (FRS), VP-30, in June 1962 to allow air 
crews to begin training on the new aircraft. Service deliver- 
ies of the P3V-1 began in July 1962 with VP-8 at NAS 
Patuxent River’and with VP-44 in August 1962. Both 
VP-8 and VP-44 flew their Orions in support of the naval 
blockade during the Cuban Missile Crisis. In September, 
pursuant to a service-wide re-designation plan implemented 
at the insistence of Secretary of Defense McNamara, the 


P3V-1 was redesignated as the P-3A. Subsequent deliveries 
took place at a fairly rapid pace and, by December 1963, 
Lockheed had delivered over 50 Orions to eight VP 
squadrons. On 6 January 1963, VP-46 at NAS Moffett 
Field, California, became the first Pacific Fleet patrol 
squadron to receive the P-3A. That squadron also 
conducted the first Pacific Fleet P-3A deployment, taking 
its new Orions to Adak, Alaska. The first WestPac P-3A 
deployment occurred in 1964 by VP-9, when its Orions 
were sent to Naha, Okinawa, to patrol the Formosan Straits 


The ‘Domes’ often 
operate in ‘hunter-killer’ 
teams with the ‘Slicks’ 
and other law 
enforcement aircraft. 
The ‘Domes’ are used to 
vector the ‘Slicks’ on to 
the target aircraft, 
allowing the interceptor 
to follow the drug- 
runner until it lands and 
ground agencies can be 
called in. The P-3 
AEW&Cs have been 
particularly successful 
in the war aginst drug- 
smuggling, often 
tracking aircraft soon 
after take-off from 
Central and South 
American fields. 


USCS operators are 
seen at work in the 
tactical compartment of 
the P-3 AEW&C. Data is 
processed by an AYK-14 
computer and displayed 
on 19-in (48-cm), touch- 
sensitive, multi window- 
capable displays. As 
well as the primary 
APS-138 radar, the 
Customs ‘Domes’ are 
fitted with a large IFF 
interrogator in the 
rotodome and a 
comprehensive ESM 
package. APS-80 search 
radar Is retained to 
provide a sea search 
capability. The P-3 
AEW&Cs were the first 
Orions to be fitted with 
a ‘glass’ cockpit. 
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In 1989 12 surplus P-3As 
were made available to 
the US Forest Service 
for potential use as fire- 
fighters. Of the 12, nine 
were allocated to Aero 
Union, which developed 
a fire-fighting 
installation. After all 
mission equipment had 
been removed, a 
3,000-US gal (11356-litre) 
tank was installed under 
the belly, complete with 
eight computer- 
controlled doors which 
allowed varying drop 
patterns. Controls were 
added on the flight deck, 
including drop buttons 
on the control yokes. 
The system was dubbed 
RADS (Retardant Aerial 
Delivery System) II, 
RADS I having been 
applied to the C-130 
Hercules. The fire- 
fighting aircraft were 
unofficially known as 
Aerostars. 











and South China Sea. The P-3A DIFAR was introduced to 
WestPac by VP-40 during the squadron’s July 1971 
deployment. 

Production of the P-3A ended in December 1965, with 
157 having been built. P-3 BuNo. 152187 represented the 
last of the ‘Alphas’. The last fleet P-3A was flown opera- 
tionally by VP-44 in November 1978, although use by US 
Naval Reserve units continued until 12 October 1990, 
when VP-69’s “Totems’ disposed of the last fleet P-3A by 
delivering it to the Naval Aviation Museum in Pensacola, 
Florida. Today, a small number of P-3As are still flying, but 














A P-3B is seen dropping a Mk 46 torpedo. A drogue chute is deployed on release to ensure 
the torpedo enters the water cleanly. Once in the water the motor starts up and the 
torpedo begins its attack, using acoustic homing. 
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all have been modified for special roles, such as weather 
reconnaissance, utility transport, executive transport and 
electronic warfare. 


P-3B 

The P-3B began production in 1965 and the first was 
delivered to VP-31, the West Coast FRS, on 13 December 
1965. New aircraft started entering fleet service in January 
1966 with VP-9 at NAS Moffett Field and with VP-26 at 
NAS Brunswick. Production continued through the 
summer of 1968, with a total of 125 examples being built. 
The last production P-3B was delivered to VP-30. 

Meant to be an interim aircraft until the more advanced 
P-3C variant could be fielded, the P-3B’s key feature were 
the more powerful T56-A-14 engines, rated at 4,500 eshp 
each. The T56-A-14 provided a considerable increase in 
performance over the A-10s. The elimination of the 
original water-methanol injectors, which had long been the 
source of maintenance problems, gave the A-14 engines a 
more accurate power rating of around 5,000 eshp 
(3730 ekW). 

The P-3B incorporated most of the avionics and 
electronics modifications to the P-3A, including DELTIC 
and the APU Mod. An AQH-1 analog tape recorder was 
added to enhance in-flight and post-flight acoustic signal 
analysis. Also added was the APQ-107 radar ‘altitude 


warning system. 


P-3B mods 


Because of the increase in avionics it was inevitable that 
the Orion’s overall aircraft weight would increase. Indeed, 
the aircraft’s high gross weight went from 126,200 Ib 
(57244 kg) to 135,000 lb (61236 kg), an increase of nearly 
10 per cent. As a result, beginning in 1966, efforts were 
undertaken to strengthen the P-3’s structural elements, 
thereby enhancing the aircraft’s ability to carry the added 
avionics and necessary weaponry. Although the structural 
modifications ran throughout the airframe, most enhance- 
ments were to the wings, and also to the strengthened gear 
assembly, referred to as a ‘heavy-soft’ assembly. These 
structural improvements were known as the Gross Weight 
Takeoff modifications (later called the Heavy Weight Mod) 
and were incorporated into production P-3Bs beginning 
with BuNo. 153442. A fuel dump system was also added 
with the heavyweight version so that the aircraft could get 
down to an acceptable landing weight in a short period of 
time if it was required to make an emergency landing. 

In all, some 63 P-3Bs were manufactured under the 
Heavy Weight Mod. Three earlier production P-3Bs were 
also retrofitted to this configuration, although they were 
still referred to as Light Weight P-3Bs. 

In 1965, the P-3B received a limited anti-surface capabil- 
ity upgrade with the addition of the AGM-12 Bullpup 
missile, Flight tests for this upgrade were conducted on 
P-3B BuNo. 152740 and the capability was retrofitted to all 
P-3Bs and most P-3As. VP-8 received the first P-3B in 
1965 and was also the last operational squadron to replace 
the P-3B with some variant of the P-3C in 1979. VP-9 
received the first West Coast P-3B in January 1966 and also 
recorded the first operational use of the P-3B on its 1966 
deployment to Naha. It was VP-26, however, that became 
the first overall operational P-3B squadron in January 1966. 


P-3C — 1969 to 1974 


Building on an integrated ASW system first conceptu- 
alised in 1960, the P-3C represented a quantum leap in 
overall ASW capabilities and made the Orion the most 
advanced maritime patrol aircraft ever to fly. Termed the 
A-NEW ASW Avionics Systems Program, the P-3C desig- 
nation integrated all of the aircraft’s sophisticated sensors 
through a centralised computer processor, thereby reducing 
the amount of time air crews needed to spend keeping 
paper records, called paper grams. 





The P-3C development programme took place in several 
phases, the first involving proof-of-concept testing of an 
integrated ASW/computer system in YP-3A (BuNo. 
148276). Using a digital flight computer left over from 
NASA’s Apollo programme, Lockheed integrated all of the 
Orion’s ASW, sensor and navigation systems through a 
single, on-board computer, thus demonstrating that the 
idea was not just a concept, but a viable working alterna- 
tive. 

Following successful tests with the YP-3A, P-3 BuNo. 
148883 was converted into a flying test-bed aircraft, this 
time using the central processor that had been designed for 
the A-NEW programme, the UNIVAC CP-901/ASQ-114 
digital computer. The processing advances brought on by 
the CP-901 were immense. For example, the UNIVAC 
now handled navigation, including calculation of time-to- 
target and tactical positions, replacing what was once a 
tedious and time-consuming manual pen and paper task. 
Operator displays were continuously updated with the most 
recent tactical and mission data, and pilots were provided 
with computer-generated ‘fly-to’ points. Other tasks were 
also assumed by the CP-901, including weapons stores 


management, and sonobuoy receiver control. P-3B BuNo. 
153443 (the 240th airframe) was then diverted from the 
production line and became the prototype YP-3C. This 
aircraft carried not only the centralised computer, but all 
other P-3C model changes discussed below. 

Of the P-3C modifications, clearly the most significant 
was the addition of the CP-901 discussed above. However, 
the avionics systems, particularly for navigation and 
communications, were brought to state-of-the-art stan- 
dards. One key addition to the communications suite 
involved the incorporation of the ACQ-5 Data Link 
system. This allowed P-3 crews to transmit and receive 
secure intelligence and tactical data and direct communica- 
tions with naval tactical data system (NTDS)-capable ships 
and ground-based tactical support centres (TSC). Both the 
UHF and HF radios were replaced with the ARC-143(2) 
and ARC-161(2) respectively, and the teletype replaced by 
the AGC-6. 

Navigation was enhanced by the more capable LTN-84 
INS and the APN-187 Doppler radar. TACAN was 
upgraded to the ARN-84 and the ARA-50 UHF DF radio 
was added. Later in the 1980s, the INS was upgraded to the 


‘Tanker 22’ dumps a full 
load of Phos-Chek fire 
retardant on a blaze. The 
P-3 Aerostars began fire- 
fighting work in 1990, 
and soon proved to be 
ideal weapons in the 
fight against large-scale 
infernos. The agility and 
surplus power of the 
stripped-down Orion 
allow it to manoeuvre 
into very tight spaces to 
deliver its load, and 
escape ina steep climb 
once it has been 
dropped. Tragically, one 
aircraft was lost when it 
hit a mountain in 
Montana on 6 October 
1991. 





The P-3B was 
essentially a 
rationalisation of many 
of the improvements 
made during P-3A 
production, including 
T56-A-14 engines, 
DELTIC sonar analysis 
system, auxiliary power 
unit and other items. 
From BuNo. 153442 
onwards the P-3B’s 
structure was reinforced 
for heavier loads, these 
aircraft being known as 
‘Heavy Weight Bravos’. 
Later major upgrades 
included TACNAVMOD 
(a digitised system with 
DIFAR acoustic system), 
TACNAVMOD Block II 
(‘Super Bee’) with IRDS, 
new navigation suite 
and Harpoon launch/ 
control system, and 
finally TACNAVMOD 
Block III (‘Killer Bee’) 
with Satcoms, colour 
weather radar and 
ALR-66(V)2 ESM. 





LTN-72(2), which was highly regarded by Orion dpera- 
tors, and the LTN-211 OMEGA hyperbolic radio naviga- 
tion system was added in place of the APN-70 LORAN. 
OMEGA operated in the Very Low Frequency (VLF) 
range (10-14 MHz) and utilised the eight-station world- 
wide navigation coverage. A new autopilot, the ASW-31A, 
was also incorporated into the P-3C, although the first 24 
P-3Cs (BuNos 153443, 156507 through 156530, except 
156514) had the P-3B autopilot. The ASW-31A appeared 
on the ASW-31 testbed, BuNo. 156514, and BuNo. 
157310 and subsequent aircraft. 


Sensor upgrade 

The P-3C sensors represented a dramatic across-the- 
board improvement over previous models. Acoustic detec- 
tion was enhanced with the addition of the AQA-7(V) 
DIFAR (Directional Acoustic-Frequency and Analysis 
Recording) detection/processing and display system. 
DIFAR signalled a major advance in acoustic sensors, and 
for the first time enabled crews to truly hunt submarines. 
Before DIFAR, submarine hunting took immense skill and 
was deemed by many an art. DIFAR, which provided 
directional location information through trace lines of bear- 
ing, meant that acoustic operators could, with a few buoys, 


A precision-guided surface attack option was incorporated into all P-3Bs (and retrofitted 
to most P-3As) in the form of the Martin AGM-12 Bullpup missile and associated ARW-77 
radio command guidance system. This VP-9 ‘Light Weight Bravo’ was one of those later 
given the TACNAVMOD digital upgrade. 
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triangulate and therefore approximate with great accuracy a 
submarine’s location. Installed with the AQA-7 system was 
an AQH-4 multi-track analog acoustic 14-track tape 
recorder, which permitted recording of acoustic data for 
post-flight analysis. The DIFAR system allowed a dual 
operator station, with twin sonogram and video displays for 
sensor operators 1 and 2. 

Non-acoustic sensors saw the replacement of the APS-80 
radar with the more reliable and longer-ranged APS-115 
radar. The APS-115 was definitely a good radar, but its 
display was somewhat blurry as compared to the APS-80 
and, accordingly provided some aggravation for crews. 
Moreover, it was less precise in its imaging, making it easier 
to miss contacts at close range. This was due, according to 
some, to the ASA-70 display, as compared to the APA-125 
used with the APS-80. The APS-115 did offer less interfer- 
ence on returns from sea clutter and greater range (200 
nm/370 km). An improved MAD unit, the ASQ-81(V) 
was added, as was the ASA-65 magnetic compensator. The 
ASQ-81 permitted detection at greater depths and with 
higher accuracy, and also offered a 50 per cent greater slant 
detection range. The ASQ-81 was also considered an active 
sensor; the -10 was entirely passive. Some of the original 
P-3C Orions were manufactured with the ASQ-10, but 
later retrofitted with the ASQ-81. 


LLLTV and cameras 

A new feature to the P-3C Orion, the AXR-13 low- 
light level television (LLLTV) system visual sensor was 
added for detecting surface contacts in low light conditions 
ranging from dusk to moon-lit nights. The LLLTV could 
be operated manually by the station 3 sensor operator or 
automatically by the Orion’s computer. Photographic capa- 
bilities were enhanced by the addition of two new camera 
systems, the KA-74A and KB-18 surveillance cameras, 
which replaced the KS-89. The KA-74A was located in an 
undernose fairing with four glass panels. Mounted on a 
gimbal, this camera could rotate through forward, left or 
right, and 30° down horizontal views. The KB-18A was 
mounted on the underbelly of the aft fuselage and provided 
a 180° forward and aft view, plus a 40° left or right 
panoramic view. Both cameras offered a manual and 
computer-controlled operational modes. According to 
operators, the KB-18A was used primarily to monitor 
torpedo launches and was intended to photograph nuclear 
launches as well, should that need have arisen. All LLLTV 
devices were removed by the mid-1970s. 

The Orion’s ESM (Electronic Surveillance Measures) 
gear was also upgraded on the P-3C model. Here, wingtip 
mounted ECM antennas were replaced by the ALQ-78 
ESM pod, located under the wing station 12, also rendering 
wing station 15 unusable due to balance considerations. 


P-3C Update III Orion crew stations 


Right: The flight deck of the P-3 is 
a traditional ‘dials and gauges’ 
environment, although 
modernisation proposals all 
envision a two-man ‘glass’ 
cockpit. As well as the two pilots, 
the flight deck is also occupied by 
the Flight Engineer, who sits 
between the pilots and is 
provided with an extensive 
overhead panel for control of the 
engines and fuel system.The 
Plane Commander (left) has a 
circular screen upon which the 
tactical situation is displayed. 

The Tacco directs the aircraft 
during searches and attacks, with 
steering information presented on 
the PC’s screen. The flight 
pattern can be flown either 
manually or automatically. The 
AIP upgrade introduces new, 
square colour displays for the 
pilot, Tacco, Nav/Comm and 
Senso 3, with hand controllers for 
sensor/weapons control. 


Below: Data from the various 
sensor Stations is fused and pre- 
sented on a large circular display 
at the Tactical Co-ordinator 
(Tacco) station. The Tacco sits 
on the port side, opposite the 
Nav/Comms operator. 


Right: The Inflight Technician (IFT) is 
responsible for monitoring and 
repairing mission equipment during the 
flight. 


Below: The Ordnanceman manages the 
sonobuoys and flares. Below the 
control panel is a rack for carrying 
air-loadable stores. 


Above: Sitting over the wing centre section, facing out to 
port, Senso 1 and 2 are the ‘wet’ (acoustic) team. Their 
Job is to lay sonobuoy patterns and then monitor and 
analyse the signals. 


Left: Sensor Operator (Senso) 3 controls the ‘dry’ (i.e. 
non-acoustic) sensors, including radar, FLIR, MAD and 
ESM. The station is on the starboard side just forward of 
the wing leading edge. 


Right: The Nav/Comms 
station is in the 
forward cabin opposite 
the Tacco. A periscope 
is provided for celestial 
navigation. 


Right: During visual 
searches, the Ordnanceman 
and IFT double as 
observers. The bubbled 
windows provide excellent 
visibility. 





AIP/AIMS details 


Above: The AVX-1 Cluster Ranger 
long-range EO sensor has proven 
successful in operation, but is 
limited in travel by its location. To 
overcome this, AIP Orions are to be 
fitted with this turret, the Wescam 
ASX-4 AIMS (Advanced Imaging 
Multi-Spectral System), which 
combines the IRDS with a long- 
range EO sensor ina fully 
articulated turret. 


Below: As originally built, the P-3C 
had a KA-74A surveillance camera 
fitted under the nose ina 
characteristic four-window fairing. 
An additional camera was the 
KB-18A under the rear fuselage for 
strike assessment. The Update I 
introduced the Texas Instruments 
AAS-36 IRDS (Infra-Red Detection 
Set), which is mounted ona 
retractable tray, replacing the 
KA-74A installation. Usually 
controlled by Senso 3, or slaved 
automatically to the aircraft’s 
computer, the IRDS provides 360° 
passive and nocturnal search/track 
capability. The system is now 
employed fleetwide, but is due for 
replacement by the AIMS. 
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Above: Under the AIP programme 
P-3Cs have sprouted additional 
‘batwing’ antennas for the satcoms 
system. They are located on the rear 
fuselage (illustrated) and spine. 


Above: Another important part of 
the AIP upgrade is the addition of 
the ALR-66(V)5 ESM system, which 
has a spinning direction-finding 
antenna in this underbelly radome. 


Above: Arrayed under the P-3C’s rear fuselage are 48 SLTs which 
can be pre-loaded with ‘A’-size stores. These are designated A1 to 
A8, B1 to B8, C1 to C7, D1 to D7, E1 to E7, F1 to F7, G1, G3, G6 and 
G8 - the letter denoting the row. On the starboard end of the C, D 
and E rows are three pressurised inflight-loadable ‘A’-size tubes 
designated P1, P2 and P3. At the end of the F row is an 
undesignated free-fall chute for larger ‘B’-size stores. The latter is 
also an important safety feature, allowing stores such as flares to 
be dumped overboard rapidly in an emergency. 


Right: When fitted, 
the AVX-1 camera is 
located in the 
window of the 
Tacco’s station, in 
the forward port 
fuselage. A flat pane 
covers the aperture, 
in place of the 
standard bubble 
observation window. 
A dedicated AVX-1 
operator controls the 
camera from a ‘roll- 
on, roll-off station 
situated at the back 
of the cabin on the 
starboard side, 
although the pilot 
has an aiming sight 
in the port flight deck 
window. The location 
of the AVX-1 hampers 
its ‘look’ angle. 


Prominent antennas 
on either side of the 
AIP’s nose radome 
(far left) and 
tailboom (left) serve 
the AAR-47 IR 
warning system. 
ALE-47 chaff/flare 
dispensers are 
mounted above the 
nosewheel doors 
(above right) and on 
the rear portion of 
the inboard engine 
nacelles (right). 





Inside the P-3C Orion 


Lockheed P-3C Orion 


1 


2 
3 


ant 


20 
21 


22 
23 


24 
25 


26 
27 


28 
29 


30 


32 
33 
34 
35 
36 
37 
38 


39 


40 


71 


Magnetic Anomaly 
Detector (MAD) 

Aft radome 

Aft AN/APS-137 
synthetic aperture 
search radar 
Elevator trim tab 
Starboard elevator 
Tailplane two-spar 
torsion box structure 
Elevator and rudder 
hinge links 

Rudder trim tab 
Rudder with static 
dischargers 

VOR/ILS antenna 
Fin tip antenna fairing 


Fin leading-edge 
electrical de-icing 
Port elevator with static 
dischargers 

Tailplane leading-edge 
electrical de-icing 
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Inward opening entry 
door 

Avionics equipment 
racks G1 and G2 
Curtained cabin dividing 
bulkhead 
Flare/sonobuoy stowage 
rack 

Avionics equipment rack 
Fi 

Port emergency exit 
hatch 

Avionics equipment 
racks E1 and E2 
Starboard emergency 
exit hatch 

Life raft stowage 





Flight data and cockpit 
voice recorders 

Rudder and elevator 
hydraulic actuators 
Rear pressure bulkhead 
Avionics equipment 
racks K1 and K2 
Avionics equipment 
racks J1 and J2 

Galley unit 

Crew rest bunks, 
forward bunk folds up 
for stowage 

Dinette 

Ventral communications 
antennas 

Toilet compartment 
Avionics equipment rack 
H3 

Crew wardrobe/locker 
Avionics equipment 
racks H2 and H3 
Safety equipment 
stowage 

Aft observer's stations, 
port and starboard 
Anti-collision beacon 
Observer's swivelling 
seats 

Observation station 
curtain 

Domed observation 
windows 

Sonobuoy 

Flare/smoke marker 
AN/ALQ-157 chaff/flare 
auncher 

Single ‘B’-store 
pressurised launcher 
riple ‘A’-store 
pressurised launchers 
Underfloor 
unpressurised ‘A’-store 
aunch tubes (ground- 
loaded) (48) 

Folding entry stairs 
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Starboard wing inboard 
integral fuel tank bay 
Fuel collector box and 
boost pumps 

Flap guide rails 

Flap hydraulic actuators 
Starboard single-slotted 
flap 

Overwing engine 
exhaust ducts 

Outer wing panel 
integral fuel tank 
Aileron trim tab 
Starboard aileron with 
static dischargers 


Wing tip EW antenna 
fairing 

Starboard navigation 
light 

Outer wing stores 
pylons 

AIM-9L Sidewinder air- 


to-air self-protection 
missile 

AGM-84 Harpoon air-to- 
surface anti-shipping 
missile 

Wing panel two-spar 
torsion box structure 
Starboard outer engine 
nacelle 

Engine oil cooler 
Starboard twin-wheel 
main undercarriage, 
forward retracting 
Mainwheel leg pivot 
mounting 

Hydraulic retraction jack 
Mainwheel bay 
Allison T56-A-14 
turboprop engine 
Engine accessory 
equipment 

Oil cooler exhaust 
control flap 

Oil cooler intake 


75 Propeller reduction 
gearbox 

76 Hamilton-Standard fully- 
feathering reversible 
propeller 

































































77 Propeller hub pitch 
change mechanism 

78 Engine air intake 

79 Gearbox drive shaft 

80 Engine oil tank 

81 Bleed air ducting to 
conditioning system 

82 Centre-section integral 
fuel tank 

83 Starboard side main 
electrical load centre 

84 Acoustic Sensor 
Operator's station 2 

85 Acoustic Sensor 
Operator's station 1 

86 Display consoles 

87 Parachute stowage 

88 HF antenna cables 

89 Port single-slotted flap 

90 Flap hydraulic actuator 
and guide rail 

91 Port wing integral fuel 
tank 

92 Port aileron 

93 Wing tip EW antenna 
fairing 

94 Port navigation light 

95 Leading-edge 
corrugated skin 
doubler/de-icing air 
ducting 

96 Port outer wing stores 
pylons 

97 Port propellers and 
spinners 

98 Electrically de-iced 
blade root cuffs 

99 Port engine installations 

100 Satcom antenna 

101 Avionics equipment 
racks D21 and D2 

102 No. 3 Non-acoustic 
Sensor Operator's 
station 

103 No. 3 sensor station 
console 
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Forward fuselage fuel 
tank 

Weapons bay door 
hydraulic actuators and 
hinge linkage 
Weapons bay doors 
Wing root pylon (4) 
AN/ALQ-78 ESM pod, 
carried on port wing root 
pylon 

Mk 36 destructor mine 


Mk 36 mine with 
retardation tail kit 

Mk 52 mine 

Mk 46 torpedo 

Mk 50 Barracuda 
torpedo 

Weapons bay pylon 
support beams 
Starboard side avionics 
equipment racks C1, C2 
and C3 

Ditching stations, total 
13 

Port side avionics 
equipment racks B1, B2 
and B3 

UHF antenna 

Tactical Co-ordinator, 
Tacco's seat and 
console 

Cabin air distribution 
ducting 

Nav/Com console 
Nav/Com Operator's 
station 

Forward domed 
observation window 
with pull-down blind, 
port and starboard 
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A feature of the Orion since its 
inception, the MAD sensor is held on 
a sting as far as possible from the 
metal airframe to avoid any magnetic 
interference. The original ASQ-10A 
MAD was replaced by the current 
ASQ-81 in the P-3C variant. At least 
one NADC Orion tested a towed 
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APU exhaust 
Auxiliary Power Unit 
(APU) 

Cockpit electrical load 
centre 

Cockpit roof escape 
hatch, offset to 
starboard 
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A feature of the Orion since its 
tion, the MAD sensor is held on 
sting as far as possible from the 
airframe to avoid any magnetic 
arference. The original ASQ-10A 
AD was replaced by the current 
)-81 in the P-3C variant. At least 
yne NADC Orion tested a towed 





The external pylons (usually eight, maximum 10) are 








































MAD ‘bird’. primarily used for the carriage of missiles, smaller bombs 
and mines, leaving the internal bay free for the carriage of 
torpedoes and larger mines. Mk 60 Captors can only be 
carried externally. 

Re, 93 
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Twin-wheel nose 

undercarriage, forward 

retracting 

36 Hydraulic steering jacks 

137 Pitot head 

38 Air system heat exchanger 
intake 

39 Control column 

140 Instrument panel 

41 Rudder pedals 

42 Forward pressure bulkhead 

43 Instrument panel shroud 

44 Windscreen panels and 
wipers 

46 ILS glideslope antenna 
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Scanner rotating mounting 

148 Forward AN/APS-137 radar 
antenna 

149 Retractable FLIR turret 
hydraulic actuator and 
linkage 

150 AN/AAS-36 Infra-Red 

Detection Set (IRDS) turret 


Lockheed Martin P-3C Update ITIR 
VP-4 ‘Skinny Dragons’ 
MCAF Kaneohe Bay, Hawaii 


Visual reconnaissance 

Since Update || the P-3C has carried a Texas Instruments AAS-36 IRDS (Infra-Red Detection Set) in a turret 
under the nose, greatly enhancing visual searches at night or in bad weather. In the early 1990s some 
Orions were hastily equipped with the Cluster Ranger (AVX-1) stand-off optical sensor for anti-drug work, 
this equipment also seeing service in the Adriatic. The AIMS upgrade adds a long-range EO sensor to the 
undernose ball turret in place of AVX-1. 
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Sidewinder 

Although not a routine Orion weapon, 

the P-3 can mount AIM-9L/M 

Sidewinders on the outer pylon for 

self-defence and anti-MPA work. 


VP-4 is one of four Orion units based in Hawaii with Patrol Wing 2. Three are regular units 
(VP-4, 9 and 47), while one (VPU-2) is a secretive special unit operating modified Orions in 
classified reconnaissance roles. The ‘Skinny Dragons’ have flown the Orion since 1966, when 
they traded in Neptunes for P-3As. P-3Bs were taken on charge in 1974, followed by 
P-3B(MOD) ‘Super Bee’ aircraft from 1979. P-3C Update Is arrived in December 1989, and was 
the version used by the squadron during its deployment during Desert Storm. Operating from 
the Omani island of Masirah, VP-4 Orions were involved in air strike support and maritime 
surveillance of the Persian Gulf. On two occasions VP-4 crews directed attacks against 
groups of Iraqi coastal vessels, resulting in the destruction of five and 11 ships, respectively. 
On return from the Gulf, the squadron transferred to P-3C Update IIIR aircraft. For much of its 
existence VP-4 operated from NAS Barber's Point, but transferred with the other Orion units 
to Kaneohe Bay in July 1999. 

This aircraft (BuNo. 158226) is shown wearing the standard ‘Skinny Dragon’ fin markings in 
low visibility paint over the Tactical Paint Scheme, which was gradually adopted fleetwide 
from the mid-1980s, with VP-46 being the first recipient. The aircraft carries two AGM-84D 
Harpoons, the Orion’s standard anti-ship weapon. Up to eight of these missiles can be carried 
theoretically, on six outer wing pylons and the two wingroot stations. However, two is a more 
usual load, sometimes combined with Mk 36 Destructor or Mk 62 Quickstrike weapons on the 
outboard pylons and ESM pods or searchlights under the wingroots. For littoral work against 
small vessels the AGM-65 Maverick is preferred - these were routinely carried during 
operations over the Adriatic to reinforce sanctions against Yugoslavia. 


Radar 


SRB) F 





Mission system 

The P-3C Update III's core system is the IBM UYS-1 
Proteus, with a plethora of processing computers, 
sonobuoy signal receivers and recording systems. Data 
is displayed on ASA-66 pilot), ASA-70 (Tacco) or 
USQ-78 (Senso 1 & 2) displays. Search and attack 
patterns are commanded on the pilot's display, as 
directed by the tactical co-ordinator. The system has 
been the subject of continuing improvements and 
additions, although these have not been implemented 
fleetwide, with the result that there are many Orion 
system configurations existing in the force. The Navy 
is working to achieve an Update ||| Common 
Configuration, including the continued upgrading of 
Update II/II.5 aircraft under the BMUP (‘Block Mod’) 
programme. 
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Fuel and oil 

One fuselage tank and four 
integral wing tanks provide a 
capacity of 9,200 US gal (34827 
litres) and can be filled through 
four gravity points or a single 
pressure point. Each engine 
nacelle accommodates an oil tank 
above the engine compressor for 
a total of 29.4 US gal (111 litres). 















Crew 

The Orion is typically flown 
by a crew of 10. On the 
flight deck are two pilots 
and the flight engineer. In 
the forward part of the 
cabin is the Nav/comms 
operator, tactical co- 
ordinator and three sensor 
operators (one non-acoustic 
and two acoustic). In the 
rear of the cabin are the 
Inflight Technician and 
Ordnanceman, who both 
double as observers. 









Weapons bay 

The internal bay can carry up to 
eight 500-lb class bombs/depth 
charges/mines or three larger 
weapons, including B57 nuclear 
depth charges (no longer in 
service). Torpedo options are P 
eight Mk 46s or six Mk 50 fo aa 
Barracudas. ete 


















The standard P-3C radar is the I-band, frequency-agile Texas Instruments 
APS-115. To provide 360° coverage there are two antennas, one located in the 
nose radome and another facing aft from the tailcone. Under AIP (Anti-surface 
Improvement Program) selected P-3Cs are being fitted with the APS-137(V)5 
radar, a version of the sensor introduced by the S-3B Viking. As well as 


For many years the standard P-3 ESM system has been the ALQ- 
the main antenna for which is carried in an unusually-shaped pod | 
one of the wingroot pylons. This system is 

being replaced by the ALR-66(V)5 with F meal 


offering standard MPA modes such as long-range surface vessel plotting and 
submarine periscope detection, APS-137 has two ISAR (Inverse Synthetic 
Aperture Radar) modes in which the radar produces two-dimensional imaging 
of surface targets to allow classification and battle damage assessment. 
Whereas SAR radars exploit the Doppler shift inherent in the relative 
movement of the radar (aircraft) to a fixed target, ISAR exploits the motion of 
the target relative to the radar. Locking on to a central point on the ship, the 
radar then analyses the small Doppler shifts associated with the vessel's 
movement relative to that point. A yawing vessel allows the radar to compile a 
plan view image, while pitching produces a profile image. Both are displayed 
on screen to allow the operator to classify the vessel. APS-137 imagery is 
usually combined with ESM footprints for positive non-visual identification. 
The APS-137 can even image the periscopes of snorkelling submarines. 










MAD 
The tail sting houses an ASO-81 Magnetic 
Anomaly Detector which detects submarines 
by sensing distortions in the Earth's 
magnetic field caused by large metal objects. 
MAD is used only rarely now, and then 
usually in the final prosecution of a 
submarine attack to verify the 

location of the vessel. 
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Mission system Crew 

The P-3C Update III's core system is the IBM UYS-1 The Orion is typically flown 
Proteus, with a plethora of processing computers, by a crew of 10. On the 
sonobuoy signal receivers and recording systems. Data flight deck are two pilots 

is displayed on ASA-66 pilot), ASA-70 (Tacco) or and the flight engineer. In 
USQ-78 (Senso 1 & 2) displays. Search and attack the forward part of the 
patterns are commanded on the pilot's display, as cabin is the Nav/comms 
directed by the tactical co-ordinator. The system has operator, tactical co- 

been the subject of continuing improvements and ordinator and three sensor ; 
additions, although these have not been implemented operators (one non-acoustic { AAD 
fleetwide, with the result that there are many Orion and two acoustic). In the qi 
system configurations existing in the force. The Navy rear of the cabin are the 
is working to achieve an Update III Common Inflight Technician and 
Configuration, including the continued upgrading of Ordnanceman, who both 
Update I//II.5 aircraft under the BMUP (‘Block Mod’) double as observers. 
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Weapons bay 
The internal bay can carry up to 
eight 500-lb class bombs/depth 
charges/mines or three larger 
weapons, including B57 nuclear 
depth charges (no longer in 
service). Torpedo options are 
eight Mk 46s or six Mk 50 
Barracudas. 


Fuel and oil 

One fuselage tank and four 
integral wing tanks provide a 
capacity of 9,200 US gal (34827 
litres) and can be filled through 
four gravity points or a single 
pressure point. Each engine 
nacelle accommodates an oil tank 
above the engine compressor for 
a total of 29.4 US gal (111 litres). 



















ESM 
For many years the standard P-3 ESM system has been the ALQ-78A, 
the main antenna for which is carried in an unusually-shaped pod on 
one of the wingroot pylons. This system is 
being replaced by the ALR-66(V)5 with 

an underfuselage radome. 
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Sonobuoy launch tubes 
The P-3's 52 SLTs are angled backwards to negate the effects of the 
aircraft's inertia, so that the store lands directly beneath the point 
where it was dropped. Buoy release is accomplished from the 48 
ground-loadable tubes by explosive charge, while the three air-loadable 
tubes employ pressurisation. The final tube is a free-fall chute. 
























Lockheed Martin P-3 Orion 


Sonobuoys 

The P-3 carries a variety of sonobuoys for detecting 
underwater vessels. These fall into two main Categories: 
active and passive. Active buoys, typified by the SSO-62 
DICASS (Directional Command-Active Sonobuoy System) 
generate their own noise to give range, bearing and 
velocity data, but their noise emissions also alert the 
submarine to the fact that it is being watched. Passive 
buoys simply receive and interpret underwater noise. The 
most common is the SSQ-53 DIFAR (Directional 
Frequency and Recording) and SSQ-77 VLAD (Vertical Line 
Array DIFAR). These buoys can be deployed at various 
predetermined depths, and have varying predetermined 
active lives. The passive buoys employ filters to ‘weed 
out’ the many extraneous underwater sounds, and the 
VLAD can use bottom-bounce techniques to further 
enhance its accuracy, although an active buoy is far more 
precise. Another buoy type is the SSQ-36 BT 
(bathythermograph). As it sinks it transmits data about sea 
temperature and salinity, allowing the Orion crew to 
identify thermoclines and haloclines. This data is then fed 
into the mission computer to allow the system to analyse 
more accurately the results from:the detection sonobuoys. 
Specialist sonobuoys can be released to monitor ambient 
sound or to provide a means of one-way communications 
with friendly submarines. 
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Powerplant 

The P-3C is powered by four 
Allison (now Rolls-Royce 
North America) T56-A-14 
turboprops, each rated at 
4,591 shp (3424 kW) for take- 
off, or 4,910 ehp (3661 ekW) 
when jet thrust is taken into 
consideration. The T56 is one 
of the true classics of aero 
engine design, having first 
flown in the nose of a B-17 
testbed in 1954. A single- 
shaft turboprop with a 
14-stage axial compressor 
and four-stage turbine, the 

‘ T56 runs at a speed of 13,820 
rpm. The T56-A-10W (P-3A) 
and -14 (P-3B/C) differ from 
other military-spec T56s by 
having the gearbox mounted 
below the drive shaft (as 
opposed to above, as in the 
E-2 and C-130), resulting in 
the P-3's distinctive nacelle 
shape. The civilian-spec 
Allison 501 engine, as used in 
the Electra and Convair 
CV-580, also employed this 
configuration. 





\ 
AGM-84 Harpoon 

The AGM-84D is the principal Harpoon version in 
service, also known as the Block 1C/1G. Block 1C 
was introduced in 1985, offering improved range 
and seeker refinements compared to the 
AGM-84A. The follow-on Block 1D was to have 
had a longer body with extra fuel, but was 
cancelled. Block 1C missiles are being updated to 
Block 1G standard, incorporating a re-attack 
function and improved ECCM. Measuring 12 ft 
7% in (3.85 m) in length and with a body diameter 
of 13% in (0.343 m), the AGM-84D includes a 
490-lb (222-Ib) high-explosive blast penetration 
warhead. It has a delayed action impact fuze 
designed to explode the warhead after piercing 
the ship's hull rather than on initial contact. AIP 
Orions also field the AGM-84E SLAM (Stand-off 
Land Attack Missile) version which features an 
EO seeker and is steered by datalink for attacks 
against coastal and inshore targets. 


P-3 stores 


Usually carried externally on inner 
(above) or wingtip (right) pylons are Mk 
36 Destructor mines (or later generation 
Mk 62 Quickstrike). These employ 
standard Mk 82 bomb bodies with Mk 15 
Snakeye retarding tails, adding an 
acoustic/magnetic influence fuze. 


Sonobuoys (DIFARs above) are loaded 
on the ground into the 48 launch tubes. 
Additional buoys, smoke markers and 
illumination flares (LUU-2B, right) can 
be dropped through three pressurised 
tubes and a freefall chute. 
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Above: The AGM-65 can be launched from the wing pylons, 
and provides a useful capability against small vessels and 
coastal targets. The 5-in (12.7-cm) Zuni rocket can also be 
fired from these positions. A total of three pylons can be 
fitted under the outer wings, although two is more usual. 


Above: The standard torpedoes are the Mk 46 (above) and 
Mk 50. Eight Mk 46s or six Mk 50s can be carried in the bay. 


Left: This weapons display comprises (from left to right) a 
Mk 55 mine, Mk 60 Captor, torpedo (possibly HOTTORP 
training torpedo), Mk 56 mine and Mk 65 Quickstrike mine. 


Above and below: Up to eight AGM-84 Harpoons 
can be carried. This is the current AGM-84D 
version. The missile’s fins are usually fitted after 
it has been loaded on to the pylon. 





Lockheed Martin P-3 Orion 











BuNo. 153443 was taken 
from P-3B production to 
become the YP-3C, 
which had most of the 
features of the new 
variant previously tested 
individually on other 
Orions. The aircraft 
subsequently became an 
RP-3D with VXN-8/NRL 
and later an NP-3D. 
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To better facilitate the interpretation of the data obtained 
from these new and improved sensor systems, designers 
performed a major overhaul to the Orion’s interior displays. 
Data displays were upgraded by the addition of the ASA-70 
Multi-Purpose Display (MPD) at both the TACCO station 
and sensor three station. Both APS-115 and LLLTV 
imagery could be viewed from these displays, as well as 
alpha-numeric tactical data. An ASA-66 Tactical Display 
(TD) was added to the cockpit to allow the pilot to moni- 
tor sonobuoy patterns and the tactical situation — 
sonobuoys, MAD marks, gen tracks and ‘fly-to’ points. 


Recognising the long missions flown by Orion crews, 
designers also modified the basic aircraft layout to make it 
both more efficient and more comfortable. Tactically, the 
layout changed from the linear port crew alignment to a 
more segregated station arrangement. A combined 
navigator/communications (NAVCOM) station replaced 
the forward starboard observer station just aft of the cock- 
pit. Across from NAVCOM, just aft of the pilot, sat the 
TACCO station, replacing that formerly occupied by the 
radio operator. Behind the NAVCOM station sat sensor 
station 3, with its new ASA-70 MFD. Sensor one and two 
stations (referred to as the dual acoustic stations) remained 
at about the same location as in the P-3A/B, over the port 
wing. The two aft observer stations were retained. From a 
comfort perspective, the galley area was redesigned, adding 
dinette seating, a work bench, a seven-meal simultaneous 
cooking oven, and a dual compartment refrigerator-freezer, 
plus a 36-cup coffee maker. 


Explosive buoy release 

The P-3C also had several external distinctions from its 
A/B predecessors. Perhaps the two most obvious of these 
were the modified sonobuoy chute dispenser and the chin 
pod mounted under the nose radome. The single pres- 
surised chute and sonobuoy package system used by the 
P-3A/B was replaced with a new explosive cartridge 
actuating device (CAD) system. This system featured 48 
externally-loaded ‘A’-sized unpressurised chutes; three 
‘A’-sized pressurised chutes and one ‘B’-sized, unpressurised 
free-fall chute located under the floor in the aft cabin. This 
A VP-40 ‘Charlie’ cruises alongside a VP-65 ‘Alpha’, allowing 


a good comparison between the variants. The most obvious 
external differences are the extra cabin windows of the P-3C. 





represented a dramatic improvement, not only in the sheer 
number of buoys that could be loaded and launched, but 
also in the ease of launching additional buoys. The single 
pressurised chute in the A/B posed serious limitations on 
the number that could be launched in the event of an 
emergency. Using the unpressurised chutes meant that the 
aircraft had to descend from altitude and depressurise before 
the other unpressurised chutes could be used. 

The nose-mounted pod housed the photographic 
cameras and is a distinguishing feature of the ‘Charlie’ 
model from prior ‘Alphas’ and ‘Bravos’. Also noticeable was 
the addition of three new windows — one on the port side 
behind the pilot, and two in the aft galley — and the new 
LLLTV and ESM pods located on the starboard centre 
wing. Missing from the earlier models was the underbelly 
mid-fuselage surveillance camera and photo flash cartridge, 
the wing-mounted search light, the retro-launcher, 
SUS-launcher and the aft stores observation window. 

VP-56 received the first P-3C aircraft in October 1969, 
followed by VP-24. In July of 1970, VP-49 made the 
‘Charlie’s first deployment, which was to Adak, Alaska. 
VP-47 was the first West Coast squadron to become opera- 
tional with the P-3C. 


TACNAVMOD upgrades 


Given the dramatic improvements brought on by the 
‘Charlie’, US Navy planners immediately sought to retrofit 
some of the key ‘Charlie’ features into the older P-3A/B 
Orions, which were now entering many of the reserve 
squadrons. Beginning in the late 1970s under the name 
P-3A/B Upgrade, the programme was later changed to the 
Tactical-Navigation Modernization programme, or 
TACNAVMOD. Enhancements to the P-3A/B Orions 
involved the addition of the AQA-7(V)5 acoustic DIFAR 
system, including a new sonobuoy receiver, sonodata 
processor and tape recorder set, the ASN-72 INS naviga- 
tion set, with OMEGA as backup, and new TACCO and 
pilot displays. A new computer was added to speed process- 
ing. These modifications, which were conducted by the 
Naval Air Rework Facility (NARF) at Alameda, California, 
beginning in 1979, were known collectively as the 
TACNAVMOD Block I. 

During the late 1980s, certain TACNAVMOD ‘Bravos’ 
were further modified by bringing the AQA-7(V)5 up to 
the AQA-7(V)7 configuration, adding the ARN-99 
OMEGA navigation unit, the AAS-36 IRDS and a 
Harpoon missile capability. These TACNAVMOD Block 
II aircraft were unofficially referred to as ‘SuperBees’. 
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Further enhancements were made to selected Block II 
TACNAVMOD aircraft in the 1990s by adding the 
ALR-66(V)2 ESM suite, SATCOM, new radios and the 
Bendix APN-234 colour weather radar. These were called 
TACNAVMOD Block III, or ‘Killer Bees’. It is believed 
that only a handful of surviving P-3Bs were not modified 
to the TACNAVMOD standards, four of which are 
believed to have served with the two VPU Special Projects 
squadrons. 


Updates —- 1975 on 

Although the baseline P-3C set the standard for ASW 
aircraft world-wide, upgrades were nevertheless essential to 
keep the fleet one step ahead of Soviet submarine develop- 
ments. This effort resulted in four main upgrade 
programmes for the US Navy Orions, designated as Update 
I, II, IL.5 and III (a fifth, called Update II.75, was made for 
export to Pakistan). 


Update I 

The first of these programmes began just after the P-3C 
entered production in 1968. As technology advanced, 
significant improvements were being made in various 
avionics systems. These advances, however, could not be 
integrated into the P-3C due to limitations imposed by the 
Orion’s computer systems. Update I sought to remedy this 
by adding a fourth logic unit, including a 393,000-word 
magnetic drum memory. This presented a seven-fold 
increase in computer memory, and accommodated a new 
operational programme that aided in acoustic analysis, ESM 





Designed as a flexible 
meteorological/ 
oceanographic research 
platform, the WP-3D is 
based on the P-3C 
airframe, but witha 
strengthened floor to 
accept large amounts of 
‘roll-on, roll-off’ mission 
equipment. Key features 
are the 360° belly radar 
and the tail radar, which 
usually operates in side- 
looking mode. A ‘candy 
cane’ probe on the nose 
provides accurate gust 
measurements. The 
most common 
configuration is the 
‘hurricane hunter’, 
employed during the 
season. Missions are 
flown into the eye of the 
storm, and provide data 
for forecasters to predict 
strength and path. The 
two WP-3Ds are 
instrumental in 
providing early warning 
for population centres 
likely to be affected. 








Outside of the hurricane 
season the WP-3Ds are 
tasked with a variety of 
research tasks relating 
to weather and the 
ocean. In the tornado 
season the aircraft 
regularly fly in and 
around supercells to 
study their behaviour on 
behalf of the National 
Severe Storms 
Laboratory. Air quality 
and ozone layer 
missions are also flown 
on a regular basis, while 
the aircraft are available 
for discrete weather 
research studies. On 
rare occasion the 
aircraft have been 
employed as fisheries 
surveillance platforms 
on behalf of the 
National Marine 
Fisheries Service, 
another department of 
the NOAA. 
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Although externally the 
Update III looked little 
different from its 
immediate 
predecessors, having 
inherited the undernose 
IRDS introduced by 
Update II, the new Orion 
was a far more capable 
aircraft in terms of 
submarine tracking, 
thanks to the new UYS-1 
acoustic signal 
processor. 


During an Atlantic 
exercise in November 
1983, Orions shadowed a 
surfaced ‘Victor III’ 
(distinguished by its 
teardrop fairing) which 
was in trouble less than 
100 miles off the North 
Carolina coast. The 
stricken sub was 
eventually towed for 
repair in Cuba. The 
photograph illustrates 
well the enormous bulk 
of the 6,000-ton vessel 
which, at 341 ft (104 m) 
in length, itself was 
dwarfed by the big 
missile-carrying 
‘Oscars’, ‘Yankees’ and 
‘Deltas’. All of these 
paled alongside the 
awesome 30,000-ton, 
558-ft (170-m) ‘Typhoon’. 
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signal sorting and refinement of signals of the new 
ARN-99(V)-1 OMEGA navigation system. 

Other Update I improvements included adding an 
ASA-66 tactical display to stations 1 and 2, and upgrading 
the DIFAR system to the AQA-7(V)4 configuration. 
Testing of the Update I system took place on Orion BuNo. 
158928 during the early part of 1974 and most upgrades 
were incorporated into P-3C production starting with 
aircraft BuNo. 159503 later that year. A total of 31 Update 
Is was built. Some of these Update I mods were also incor- 
porated into earlier model A/Bs through the various 
TACNAVMOD programs. VX-1 at NAS Patuxent River 
received the first P-3C Update I Orion in January 1975. 


Update II 

Perhaps the most extensive of the updates, apart from 
AIP, Update IH, which began in 1976, saw the addition of 
the Texas Instruments (now Raytheon) AAS-36 Forward- 
Looking Infra-Red (FLIR) camera, called the Infra-Red 
Detection System (IRDS). Housed in a retractable ball- 
turret and located under the aircraft’s nose, the IRDS 
provided for passive thermal detection of surface vessels and 
for battle damage assessment. The IRDS operated through 
fog, smoke and haze and is an undetectable sensor. Operat- 
ing through fog and smoke will show general shapes of ‘hot 
versus cold’, but no detail, so it is not as reliable under 
those conditions. Moreover, the IRDS is sensitive to 
humidity, which can fog the display beyond use. 
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Two fields of view (FOV) are offered — wide angle (15 x 
20° degrees), for search, and narrow angle (5 x 6° 40’) for 
tracking — and control may be manual (sensor station 3) or 
by computer. The AAS-36 could adjust between 200° right 
or left and 15° up/84° down, Originally, imagery was 
recorded via a 16-mm film-based system, although that was 
later replaced by a video cassette recorder. The IRDS even- 
tually replaced both the KA-74A (noted to be a good 
camera) and LLLTV systems. The IRDS has proved 
extremely useful in stand-off identification and classification 
of both surface and semi-submerged targets (i.e. submarine 
periscopes), and has established itself as a significant intelli- 
gence-gathering tool. 

Also added as part of the Update II programme is a 
provision for carrying and launching up to six AGM-84 
Harpoon air-to-surface anti-ship missile. This secondary 
anti-surface capability was actually intended as a comple- 
ment to the Orion’s ASW mission, enabling it to engage 
electronic surveillance pickets that might be operating in 
the submarine target area and which might warn of the 
Orion’s presence. Acoustic processing enhancements also 
occurred in Update II, with the addition of the Cubic 
Corporation’s ARS-3 Sonobuoy Receiver System (SRS), 
and a new 28-track acoustic tape recording system, the 
AQH-4(V)2. The AQA-7 only allows for 16 buoys to be 
monitored at one time — and then only in LOFAR mode. 
The SRS increased that number to 32 buoys. In either case, 
eight DIFAR or four CASS can be monitored, assuming 








both SS1 and SS2 stations are up and operating. The 
AQA-7 was limited to buoy channels RF 1 through 31. 
Thirty-seven Orions were built in the Update II config- 
uration, with VX-1 and NATC’s Antisubmarine Aircraft 
Test Directorate (part of the Naval Technical evaluation) 
receiving their Orions in September 1977. Today, a few 
P-3C Update II aircraft are assigned to reserve squadrons. 


Update II.5 


This phase essentially focused on the improving the relia- 
bility and maintainability of the Orion’s navigation and 
communications suites. Indeed, as the designation implies, 
this update was not officially planned, and represented more 
of a recognition that many of the Orion’s original avionics 
systems were now obsolete. Appearing first in 1981, this 
configuration, of which 24 were built, added many naviga- 
tional upgrades, including an improved Litton LTN-72 
INS, an improved Doppler radar, the AN/APN-227, an 
ARN-140 VOR/ILS and the AN/ARN-118(V) TACAN. 
Communications were also brought current by the addition 
of the AN/ARC-197 VHF radio, replacing the ARN-87 
VOR processor and ARC-101 receiver, and an enhanced 
ICS, with loud speaker. Earlier models used the ARC-182 
VHF/UHF radio consisting of the ARC-101 VHF/VOR 


Specification - Lockheed P-3C 


Powerplant: four Rolls-Royce North America T56-A-14 
turboprops, each rated at 4,910 ehp (3661 ekVWV) and driving a 
Hamilton Standard 54H60-77 four-bladed propeller of 13-ft 6-in 
(4.11-m) diameter q 
Dimensions: wing span 99 ft 8 in (30.37 m); wing aspect ratio 
7.5; wing area 1,300 sq ft (120.77 m?); tailplane span 42 ft 10 in 
(13.06 m); tailplane area 241 sq ft (22.39 m*); length 116 ft 10 in 
(35.61 m); height 33 ft 8% in (10.27 m); tailfin area 116 sq ft (10.78 
m’); wheel track 31 ft 2 in (9.50 m); wheelbase 29 ft 9 in (9.07 m) 
Weights: empty 61,491 |b (27890 kg); maximum normal take-off 
135,000 Ib (61235 kg); maximum permissible 142,000 Ib (64410 
kg); maximum landing 103,880 Ib (47119 kg) 

Fuel and load: maximum fuel weight 62,500 Ib (28350 kg); 
maximum useable fuel capacity 9,200 US gal (34826 litres; 7,660 
Imp gal); maximum expendable stores load 20,000 Ib (9071 kg) 
Performance: maximum level speed at 15,000 ft (4575 m) 411 kt 
(761 km/h; 473 mph); normal cruising speed at 25,000 ft (7620 m) 
328 kt (608 km/h; 378 mph); low-level patrol speed 206 kt (381 
km/h; 237 mph); take-off run 4,240 ft (1290 m); take-off run to 50 ft 
(15 m) 5,490 ft (1673m); maximum rate of climb 1,950 ft (594 m) 
per minute; service ceiling 28,300 ft (8625 m); landing run from 

50 ft (15 m) 2,770 ft (845 m); stalling speed, flaps down 112 kt 

(208 km/h; 129 mph); maximum mission radius at MTOW with no 
time on station 2,070 nm (3835 km; 2,383 miles); normal mission 
radius with 3 hours on station at 1,500-ft (457-m) patrol altitude 
1,346 nm (2494 km; 1,550 miles) 

Weapons carriage: internal weapons bay 8 ft 8 in (2.03 m) wide, 
2 ft 10% in (0.88 m) deep and 12 ft 10 in (3.91 m) long for carriage 
of torpedoes, mines and bombs up to 8,000 Ib (3629 kg); 10 
external hardpoints (four under centre section and six under outer 
wings) for carriage of further bombs, rockets and missiles (including 
AGM-65 Maverick, AGM-84 Harpoon/SLAM/SLAM-ER 
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receiver and the ARN-87 navigation converter for both 
communications and VOR navigation. The ARC-182’s 
advantage was that its expanded frequency range allowed 
P-3s to dial in to the Maritime band frequencies, critical to 
surface surveillance as most shipping traffic is not UHF 
capable. The incorporation of the ARC-197 brought crews 
a better radio, but forced crews to carry a separate portable 
means of communicating with ships, known as a ‘hand-held 
brick’. Another significant addition was the installation of 
the OV-78A integrated acoustic communications system 
(IACS), which gave Orion crews a communication link 
with friendly submerged submarines. 

The acoustic sensors were brought up to the 
AQA-7(V)10-11 configuration and an interactive control 
panel was installed for automated passive tracking. Other 
modifications saw the standardisation of the wing pylons, 
and an improved fuel tank venting system, as well the 
installation of an auxiliary IRDS display for the TACCO. 

VP-11 received the first P-3C Update IL.5 aircraft in 
May 1981 and some continue today with reserve squadrons 
VP-64, -66 and -92. Other squadrons also use the Update 
11.5, but not for tactical events. 


Update III 

This update programme began in the late 1970s and 
resulted in what has been described by most people familiar 
with the P-3 programme as the most effective ASW Orion 
configuration of all. This update introduced a completely 
new underwater acoustic monitoring system centred 
around the IBM AN/UYS-1 Proteus advanced acoustic 
signal processor and a new sonobuoy communications link, 
the ARS-5, which was a much improved system. Although 
plans for the Update III began in the mid-1970s, it was not 
until 1978 that the programme got fully underway. 
Upgrades were tested aboard P-3 BuNo. 159889 and in 





Not all Orions are as 
they appear: this aircraft 
is believed to be a P-3A 
or B, masquerading asa 
VP-24 P-3C. There were 
many instances of the 
Special Projects 
machines being painted 
in fleet markings to 
allow them to blend in 
with regular aircraft. 
The sonobuoy chutes 
and extra windows were 
usually painted on so 
that the aircraft 
resembled a ‘Charlie’, 
and aerials were added 
to match those of the P- 
3C. In at least one 
instance, a Projects bird 
wore the BuNo. of an 
A-4 Skyhawk, while 
another wore the 
number of an Orion 
which had crashed 
previously. In the 
current climate of near- 
anonymity for regular 
fleet aircraft, the need 
for the VPU aircraft to 
disguise themselves has 
diminished enormously. 


As part of an overall 
Command Survivability 
Program to reduce the 
vulnerability of the P-3, 
VX-1 tested this aircraft 
(BuNo. 157326) with a 
low-visibility scheme in 
1982. The trials led to 
the overall light grey 
Tactical Paint Scheme 
adopted for fleet aircraft, 
which has a darker anti- 
glare panel ahead of the 
windscreen 
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Under the TACNAVMOD 
programme P-3A/Bs 
were given digital 
systems similar to those 
found in the P-3C. 
Further programmes 
saw some P-3Bs, like 
this aircraft, given IRDS 
and Harpoon-firing 
capabilities. This 
aircraft is from VP-16. 


P-3 Orion 


March 1981, the Technical Evaluation (TECHEVAL) was 
begun by the Force Warfare Test Directorate, NAWC-AD 
at NAS Patuxent River. The TECHEVAL was completed 
in the second quarter of 1982. About the same time, VX-1 
began its Operational Evaluation (OpEval), which also 
concluded in January 1981. Based on the results of these 
assessments, provisional approval for service use was granted 
in July 1982 and production in the Update III configura- 
tion began in May 1984. After a Follow-on OpEval, full 
production approval was given in January 1986. As noted, 


the principal focus of the Update HI modification was to 
enhance the Orion’s acoustic sensor suite. Chief elements 
of this suite were the UYS-1 advanced signal processor 
(replacing the AQA-7(V) 11 DIFAR system) and the 
USQ-1 signal processor, display, and control set, which 
doubled the number of sonobuoys that could be moni- 


US Navy Orions regularly participate in joint exercises with 
other P-3 operators. Here ‘Charlies’ from VP-47 and the 
Japanese Maritime Self-Defence Force fly past the joint 
US/Japanese fleet during the exercise Rimpac 2000. 





tored. The UYS-1 represented a state-of-the-art digital 
processor and served to condition, analyse, process, and 
display acoustic signals generated by the sonobuoys. Two 
subsystems were key to the UYS-1: the TS-4271/ 
UYS-1(V)10 Analyser Detecting Set, and the 
TS-4271/UYS-1(V) Spectrum Analyser. Interface was 
provided via two C-11808/USQ-78(V) Commandable 
Manual Entry Panels (CMEPs) and two IP-1423/ 
UYS-1(V) Multi-Purpose Displays (MPDs). 

To better facilitate communications between the P-3 and 
the sonobuoy field, an AN/ARR-78(V)1 Advanced 
Sonobuoy Communications Link (ASCL) was integrated, 
which permitted operators to simultaneously monitor up to 
32 sonobuoy RF channels. Each of the ASCL’s 20 receiver 
modules possessed the capacity to operate RF channels 
1-99 (providing current and planned channel coverage). 
The ASCL was comprised of four main features — a Radio 
Receiver, Receiver Control/On-Top Position Indicator 
(OTPI), Control Indicator and Receiver Indicator. This 
multi-channel system ensures that a loss of one receiver 
channel does not result in the loss of that particular 
sonobuoy’s information. 

Each of the two Radio Receiver units, designated 
R-2033/ARR-78(V)1, receives the acoustic data, and has 
four auxiliary function channels which permit the TACCO 
to monitor sonobuoy audio channels, bathythermy (BT) 
light off detection, and OTPI reception. The Receiver 
Control unit, C-10127/ARR-78(V)1, provides manual 
control of the OTPI receiver only, and allows the operator 
to set and tune in any of the.99 channels. Primary manual 
control of the ASCL is accomplished by either of two 
C-10126/ARR-78(V) Control Indicators, which permit 
the operator to select and programme any of the 20 
receiver modules. The status of all 20 receiver modules is 
then continuously and simultaneously displayed on two 
Receiver Indicator (ID-2086/ARR-78(V)1) units. Provi- 
sions were later made for an additional ARR-78 ASCL set 
and its accompanying AQH-4(V)2 acoustic tape recorder 


Extra antennas 

Externally, a new VHF antenna array was installed to 
amplify reception of the sonobuoy signals. This system, 
called the ALQ-158(V) Adaptive Controlled Phased Array 
(ACPA) System, consists of two AS-3153 blade antennas 
located on the aircraft’s underbelly, each providing omni- 
directional reception. Signals from the sonobuoy are 
received by the blade antennas and amplified by the 


AM-6878/ALQ-158(V) radio frequency amplifier before 
being passed along to the ARR-78 ASCL. At first, there 
were four antennas installed. The ACPA system, the 
ALQ-158, was designed to provide a steerable beam so that 
the operators could select from which quadrant they 
wanted to receive signals. The underlying idea was to 
permit the system to operate even though it was being 
jammed. By providing a steering capability, the operator 
could delete the quadrant that the jamming was coming 
from and receive only signals coming from the buoy field. 
The system, however, failed OpEval and was subsequently 
deleted from the Update III. 

Stiffened landing gear and a more efficient air condition- 
ing system were also integrated into the P-3C Update III. 
Avionics were also upgraded with the addition of two 
ARC-187 UHF radios and the ARN-151(V)1 GPS during 
the mid-1990s. The GPS uses a five-channel receiver 
processor that continuously tracks and monitors four 
satellites. A fifth channel tracks yet another satellite for 
changeover to maintain an acceptable geometry between 
satellites. Previous GPS units included the ARNAV 500 
and the Trimble Trimpack, both of which were table-top 
models plugged into the auxiliary outlet at the NAV 
station, 

Deliveries of the Update HI Orions commenced in May 
1984 with VP-40 and fleet deliveries beginning in 1985. 
Initial Operational Capability (IOC) was reached in 1986. 
Once the versatility and superior performance of the P-3C 
Update III was seen, a conversion programme was imple- 
mented to retrofit a portion of the non-update (NUD) 
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With Diamond Head in 
the background, an 
Orion of VP-9 flies on a 
training sortie. Hawaii is 
in an important 
strategic position for 
monitoring submarine 
movements in the 
Pacific. 


Deployments are a way 
of life for the VP 
community, with 
squadrons manning 
regular detachments for 
six months at a time. In 
addition, there are many 
other exercises and 
shorter deployments 
which often take aircraft 
away for weeks at a 
time. Here a VP-1 P-3C 
is at Eielson AFB, 
Alaska, during an Icex 
exercise. Orions have 
proven easily adaptable 
to operations across a 
wide range of climates. 
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Above a P-3C 
demonstrates the 
internal weapons bay, 
usually used for 
torpedo/depth charge 
carriage, while below a 
‘Charlie’ of VP-4 returns 
to its base at Kaneohe 
Bay, to where the 
Hawaii-based P-3 units 
moved in 1999. 


P-3Cs and Update I Orions to the P-3C Update III config- 
uration. Modifications kits were assembled by Lockheed 
and installed by field teams, with the first Update III P-3C 
retrofit completed in March 1987. These aircraft were 
referred to as the P-3C Update III (Retrofit). 


P-3C Update III improvements 


Additional improvements followed the Update II during 
the late 1980s and the 1990s, focusing first on survivability 


features, and then on a system-by-system upgrade. The first 
of these enhancements, Command Survivability Program 
(CSP), began in the late 1980s and saw the addition of 
numerous self-defence systems to the Orion in order to 
increase its survivability against air-to-ground littoral 
threats. The most obvious of these was the use of a Tactical 
Paint Scheme (TPS), which saw Orions repainted with a 
radar-absorbing, low-visibility grey tone paint. 

Infra-red, flare and RF jamming countermeasures were 
added, as was an infra-red missile detection system desig- 
nated as the AAR-47 and commonly called ‘bug-eyes’. 
Interestingly, two such detection systems were tested, one 
by each coast’s fleets. The AAR-47, mounted on the port 
and starboard nose and tail radomes, was first tested by the 
east coast P-3s, and later prevailed over the ALR-157 
trialled by the west coast squadrons. In a similar fashion, 
countermeasures systems were tested by each coast, the 
ALE-39 chaft/flare dispenser system (or chaff buckets) by 
the east coast and ALR-37 dispenser by the west coast 
squadrons, with the ALE-39 dispenser becoming the 
standard configuration. The ALR-37 is a forward-firing 
wing-mounted pod. 

A second series of improvements was introduced through 
the P-3 Survivability Enhancement Program (SEP). Under- 
taken in 1996, this incorporated self-sealing foam fuel tanks 
and so-called ‘laser dazzlers’ to protect against what was fast 
become a popular means of thwarting optical surveillance: 
the use of lasers. Indeed, one P-3 crew was subjected to a 
laser ‘attack’ by a Soviet ship, causing eye damage to several 
crew members. 

Improvements following CSP and SEP were less 
programme-oriented and took the form of incremental 
system-by-system enhancements. Referred to as the 
Continuous Capabilities Improvements (CCI), these 
resulted in many of the so-called proof-of-concept aircraft, 
such as Outlaw Hunter. One of the first CCI mods 





involved upgrading the ESM suite to the ALR-66(V)3 
standard. This system provided enhanced radar signal inter- 
cept and target bearing information, and also permitted 
Orion crews to transfer this newly acquired targeting infor- 
mation directly into the Harpoon missile system. Installa- 
tion of the ALR-66(V)3 ESM meant elimination of the 
ALQ-78 pods and a return to the wingtip mounted anten- 
nas of the earlier P-3A/B days. 


SAR/ISAR radar 

Another CCI upgrade replaced the APS-115 radar with 
the APS-137(V)2 ISAR I-band system used by the S-3B 
Viking. Also added was the ALN-151 GPS (seen externally 
as a black antenna topside forward) and a SATCOM 
antenna (seen externally as a white antenna topside, aft). In 
contrast to standard radars, ISAR allows visualisation of the 
target in both a profile and plan view. In addition to show- 
ing a simple ‘blip’ identifying the presence of an object, 
ISAR operators can display an ‘image’ which, with train- 
ing, can be manipulated to determine what type of ship it 
is. This capability is due primarily to the functionality of the 
ISAR, which relies on the motion of the object in relation 
to the aircraft; SAR processing, on the other hand, relies on 
the motion of the radar unit to the object. 

With ISAR, the imaged object’s rotational motion 
(pitch, roll, yaw) produces a small, differential Doppler 
shift, which is then manipulated to produce the ISAR 
image. A ship moves in three planes: pitch (up/down), yaw 
(left/right), and roll (side/side). The ISAR locks onto the 
ship’s centrepoint and calculates movement relative to that 
point. Any detected yaw motion produces a plan view of 
the ship while pitch motion produces the profile view. The 
combined motions create an isometric image, which 
enhances the ability to identify and classify targets at signifi- 
cant ranges. Generally termed ‘blobology’, these images 
show the upright sequence of a vessel, which allows the 
TACCO, who can also display the video on his MPD, and 
SS3 to determine whether it is a merchant vessel or a 
warship, and often a class of warships by size and shape of 
ship and superstructure. The APS-137 uses four primary 
radar modes: periscope/small target detection, surface 
surveillance, navigation/weather, and image (ISAR), and 
provides displays using PPI and B-scan presentations, and 
video freeze. Typical detection ranges are 25 nm (46 km) 
periscope detection in sea state 4, 75 nm (139 km) large 
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boat detection in sea state 4, and 170 nm (315 km) 
destroyer detection in sea state 5. The radar uses a linear 
FM pulse compression, with automatic gain control (AGC) 
and constant false alarm rate (CFAR) processing. This 
system proved quite effective in the 1991 Gulf War locating 
and targeting Iraqi vessels, and otherwise supporting the 
embargo/blockade. 

Together these three systems provided the basis for the 
Outlaw Hunter POC aircraft (BuNo. 159507), thereby 
transforming the Orion into a capable over-the- 
horizon/targeting (OTH/T) system. By combining the 
Orion’s GPS with the imagery generated by the 
APS-137(V) ISAR and the signal information from the 
ESM suite, operators could produce high-quality targeting 
data which could then be transmitted back to battle group 


commanders for use in planning air strikes or targeting 


other weapons systems. 

On 17 January 1991, this system was put to the test. As 
F-117 stealth fighters were sneaking into Baghdad, Outlaw 
Hunter was busy locating a small group of Iraqi patrol boats 
attempting to escape into neighbouring Iran. The Orion 
transferred this data to the nearby carriers, which then 
launched strikes, successfully sinking several of the boats. 
The Orion then conducted after-strike BDA of the 





The US Naval Reserve 
squadrons form a vital 
component of the 
overall VP community. 
For many years 
operating the P-3A/B, 
albeit with 
TACNAVMOD updates, 
the USNR VP units are 
now exclusively 
equipped with the P-3C. 
A Lockheed Martin 
programme (Blockmod 
or BMUP) is under way 
to bring 80 earlier 
‘Charlies’ up to Update 
Il standard with some 
features of AIP, 
including the USQ-78B 
displays. The first is due 
for handover for trials in 
January 2001. Shown 
below are the aircraft of 
VP-91 at their base at 
Moffett Field, shortly 
before the unit's 
disbandment, while at 
bottom a VP-65 aircraft 
turns over its base at 
Point Mugu. 
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Illustrating the US 
Navy’s high-tech 
approach to warfare are 
this P-3C and two EA-6B 
Prowlers. During 
Operation Desert Storm 
a single modified Orion, 
known as Outlaw 
Hunter, was used as an 
over-the-horizon 
targeting platform, 
using APS-137 radar in 
ISAR mode for surface 
vessel targeting, 
combined with ALR- 
66(V)3 ESM data to 
provide targeting 
information for fighters. 


P-3s are regularly run 
through the ‘bird-bath’, 
a washdown system 
employed to reduce the 
corrosive effects of 
prolonged overwater 
low-level flying. 
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damage, again reporting directly to the Battle Group 
Commander in real-time. 


Orions in the Storm 

Despite the total lack of any submarine threat, US Navy 
P-3 squadrons played a significant role during the 1990-91 
Desert Shield/Desert Storm operations. When Iraqi forces 
invaded Kuwait on 2 August 1990, VP-1, which was 
deployed to NAS Cubi Point, Philippines, and maintained 
a Det at NAF Diego Garcia, immediately established a 
detachment at Al Masirah, Oman, a small island in the 
Persian Gulf. The remainder of VP-1 moved to Diego 
Garcia where the squadron’s CO, CDR Bill Eckart, 
assumed the role of Commander Task Group (CTG) 72.8. 
A smaller Task Unit, designated as CTU 72.8.3, was estab- 
lished at Al Masirah under commander of VP-1’s XO, 
CDR JH. Miller. 

VP-1’s Orions quickly began patrolling the North 
Arabian Sea and the Persian Gulf, flying surveillance and 
anti-shipping missions to support the UN-sponsored 
economic sanctions against Iraq. VP-19 arrived within two 





weeks, both augmenting VP-1 at Diego Garcia, and estab- 
lishing a small detachment of Orions at Jeddah, Saudi 
Arabia, to patrol the Red Sea and Suez Canal areas. 

During the fall of 1990 several more patrol squadrons 
were deployed to the Middle East as part of the overall 
Coalition-backed Maritime Interdiction Force (MIF). 
Deploying squadrons included VPs -23, -40, -44 and -46, 
plus one aircraft and one crew from Reserve units VP-91 
and VP Master Augment Unit (MAU), Moffett. VP-11, 
and subsequently VP-8, operated out of Sigonella, Sicily, 
patrolling the Mediterranean Sea, with VPs -5 and -45 
providing support from Rota, Spain. VQ-1 and VPU-2 
operated their electronic and ‘special ops’ Orions from 
bases in Bahrain. All deploying Orions were P-3C variants, 
with representation from all Updates, and a few specially 
configured P-3Bs. 

Over the course of Desert Shield, Orions, as well as 
Coalition Nimrods (Britain) and Atlantiques (France), flew 
hundreds of flights resulting in over 6,300 vessel interdic- 
tions. These missions included locating and identifying 
shipping, and vectoring coalition ships to intercept, and 
some times board, suspected Iraqi vessels. P-3s used their 
sophisticated APS-137 ISAR imaging radar and IRDS 
sensors to support interdiction efforts, and in one instance 
used their IRDS to identify an Iraqi ship painted-over with 
false Egyptian markings. Orions in the Red Sea also 
provided escort for convoys and warships transiting the 
Suez Canal and, in both regions, flew nighttime counter- 
terrorist surveillance. 


On the offensive 

As Desert Shield became Desert Storm, Orions began 
flying round-the-clock surveillance flights. According to 
one commentator, “When the war began on January 17, 
P-3s were providing 65 hours of support per day for the 
battle groups in the Persian Gulf.” Once hostilities 
commenced, P-3s went on the offensive, providing crucial 
targeting information for carrier air strikes, which resulted 
in the destruction of 53 of the 105 Iraqi ships destroyed 
during the conflict. P-3s used their ISAR and electronics 
suites to classify surface contacts down to ship type, then 
passed that information, along with coordinates, on to 


waiting Navy A-6 and F/A-18 strike aircraft. One VP crew 
foiled an Iraqi naval assault on the Kuwaiti-held Maridim 
Island by vectoring in strike aircraft from a nearby carrier. 
Five of the 15 ships were sunk and another 7 badly 
damaged. That same day, a VP-4 crew detected a group of 
Iraqi ships around Bubiyan Island attempting to flee to Iran 
and, with other P-3s from VP-19 and -46, provided target- 
ing information that led to the destruction of 11 of the 
vessels. ; 

The Gulf War experiences were crucial to the continued 
viability of the Orion community following the end of the 
Soviet Union, and established the Orion as a major player 
in the littoral environment. More Orions were modified to 
the OASIS standard, although of an improved variant, and 
dubbed the Over-the-Horizon Airborne Sensor Informa- 
tion System (OASIS) I (BuNo. 157329), OASIS I (BuNos. 
161010 and 161011), and OASIS I (BuNo. 159507). 
These modifications were later incorporated into the base- 
line P-3C Update HI AIP programme, as was Orion BuNo. 
159507. 

Another significant CCI enhancement was the replace- 
ment of the CP-901/ASQ-114 computer/processor system 
with a more capable Ada-based CP-2044/ASQ-212 featur- 
ing increased memory capacity, a dual bus and built-in 
diagnostics. Main memory was increased to one megaword, 
with another megaword available for systems growth. 


Anti-drug operations 

Three smaller enhancements, intended for only a limited 
number of P-3C Update IIIs, eventually saw their way into 
the AIP upgrade. The first of these arose out of the 
counter-drug operations conducted over South America. 
Under the name Counter-Drug Update (CDU), a special 
roll-on/roll-off (RORO) sensor was added to select Orions 
permitting the installation of an F-16 APG-66 fire-control 
radar and an AVX-1 Cluster Ranger high-resolution 
electro-optical device. By adding an enhanced communica- 
tions suite, imagery captured by the CDU Orions could be 
transmitted in real-time. A total of 30 P-3C Update IIIs (all 
of which possess or are provisional for the upgraded 
computers) were fielded with this capability. CDU- 
modified P-3s are typically stationed at NAS Roosevelt, 








Puerto Rico, and have been responsible for hundreds of The undernose AAS-36 
drug interdictions. IRDS provides the Orion 
with its eyes at night. 


Other optical devices have also been tried and tested, and 
some are still used today. The Cluster Ranger was one of 
the first E/O devices and essentially involves the use of a 
camera aimed out of the port aft observer window. This 
proved somewhat problematic as engine exhaust interfered 
with resolution. To accommodate, engine no. 1 had to be 
shut down and the aircraft flown in a circular pattern using 


The articulated turret 
can be slaved to the 
tactical computer, or 
manually controlled 
(usually by Senso 3). 


Counter Drug Update Orions 


A total of 30 P-3Cs was given the necessary modifications to accept the ‘roll-on, roll-off’ CDU 
sensor package, as follows: BuNos 156515, 157311, 157314, 158569, 158931, 158933, 160611, 
160765, 160766, 160767, 160770, 160789, 161002, 161006, 161009, 161014, 161130, 161131, 
161132, 161332, 161336, 161339, 161340, 161405, 161407, 161591, 161592, 161766, 163002 
and 163005. 





From 1990 the Navy’s P-3 fleet joined the anti-narcotics war, flying from various points in 
Central America and the Caribbean, including NAS Roosevelt Roads, Puerto Rico, where 
this VP-45 aircraft is seen on detachment. New sensors were added for this role, 
including an experimental long-range stand-off electro-optical sensor known as Fore 
Cast. From 1994/95 the CDU (Counter Drug Update) became available, comprising an 
AVX-1 Cluster Ranger EO sensor and an APG-66 fighter radar. Only 30 aircraft were 
modified with the necessary wiring for the CDU package. 
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This P-3C is assigned to 
VPU-2 at Kaneohe Bay. 
The unit describes its 
mission thus: ‘Special 
Projects Patrol 
Squadron Two aircraft 
routinely fly maritime 
patrol missions in 
support of Fleet, CINC 
and JTF operations, as 
well as conduct research 
and development (R&D) 
testing on avionics 
systems, sensors and 
equipment earmarked 
for the MPA fleet. 
Special Projects Patrol 
Squadron Two aircraft 
occasionally augment 
deployed MPA 
squadrons’. 


VPU birds 


heavy rudder slip. Such flight profiles invariably led to 
broken spars in the vertical stabiliser assembly. The Cluster 
Ranger provided black and white and colour images for the 
operator, who sat at the starboard aft observer window. 
The flight station had a video repeater for the acquisition 
camera. The camera was placed on the target area by the 
flight path then skewed by the operator to get the desired 
field-of-view (FOV). Focal lengths were 40-, 70- and 
120-mm, although the 120-mm length did not work overly 
well. 

A second system was Cast Glance, which had the same 
set up and flight problems as the Cluster Ranger. Images 
were viewable only in black and white, but software 
allowed for calculation of precise target position through 
GPS. Repeater displays were provided for the TACCO and 
flight control station. 

The AVX-1 has been termed by some as the Cluster 
Ranger’s ‘big brother’. Physically, the camera was mounted 
at the TACCO station — which eliminated the slip 
problem, but rendered the  TACCO station only marginally 
functional. The operator was still located at the aft 
starboard observer position. 

The latest E/O system (Wescam AIMS) found in the 
AIP described below, is mounted in the IRDS turret where 
it inconveniences neither the flight profile nor crew. The 
system has been described as working well, with most 
complaints focusing on the fact that the camera must be 


Two Special Projects Patrol Squadrons, VPU-1 and -2, operate specially configured P-3 Orions on 
what has been called “unconventional maritime patrol” missions. Although both squadrons’ 
existence and mission has been shrouded in secrecy, some have speculated that VPU-1 and -2 


have operated P-3B BuNos. 1553450, 154575, 154584, and 154585 during the 1980s and early 
1990s until replaced by the P-3C airframe. These four P-3Bs are among the only P-3Bs not to have 
been fitted with the TACNAVMOD upgrade and are often unaccounted for by Orion watchers. The 
VPU- P-3Bs, although many times disguised as fleet P-3Cs, can be identified by three not-so 
prominent features: a black camera housing below the nose radome; a square window just below 
the cockpit on the port side; and extra aerials on the aft fuselage belly. 
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permitted to cool and, thus, cannot be operated for the 
entire flight. Focal lengths are enhanced and some claim 
that an operator can comfortably watch a football game 
from a distance of several miles. 


The AGM-65F Maverick Mod, which gave the Orion 


. an effective tool against littoral targets too small for engage- 


ment with Harpoon, was added in the mid-1990s. Modifi- 
cations allowed control and monitoring of Maverick 
weapons system via the TACCO, co-pilot, and Sensor 3 
stations. 


Update IV 

A fifth systems upgrade to the P-3C was initiated in 1985 
in response to quieter Soviet submarines and the prolifera- 
tion of diesel-powered boats among Third World nations. 
The Navy, in an unusual break with P-3 tradition, 
requested submissions for a proposed P-3C Update IV anti- 
submarine warfare mission systems suite. What emerged 
from this competition was a $240 million full-scale 
engineering and development contract awarded to Boeing 
of Seattle, with prototype delivery scheduled for 1990 and 
completion scheduled for 1992. Plans called for the installa- 
tion of Update IV into 109 P-3C Is and Hs and also for 
incorporation of the suite into the planned P-7A follow-on 
aircraft to the Orion. 

The Update IV program was primarily aimed at over- 
hauling the Orion’s tactical navigation suite, while also 
enhancing crew tasking and information processing. 
According to Boeing officials, Update IV represented “the 
single largest avionics upgrade ever attempted for the 
Navy’s P-3 fleet.” A key element of the Update IV was the 
central processing computer, the Boeing Distribution 
Processor/Display Generator Unit (DP/DGU), which 
featured six computer processors, rather than one. This 
translated into “significant redundancy”, thereby enhancing 
mission success. 

Moreover, each of the six processors utilised a 16 MB 
memory, a substantial increase over the 64,000 bytes of the 
original P-3 designed in the 1960s. A MIL STD 1553 








Above: Update IV would have replaced the pilot’s original 
monochrome tactical display with the CHRD (Color High- 
Resolution Display). This is now part of the AIP update. 


Below: Back in the ‘tube’, sensor operators were reunited ina 
single bank of four stations, as they had been in the P-3A/B. 
The displays, known as UDACS (Universal Display and 
Control System), had multi-window capability and were 
reconfigurable to allow any task to be performed at any 
station, thus allowing a fair division of workload. 





databus was also installed, facilitating faster data transfer. 
Also, unlike prior Orions, each system had its own proces- 
sor linked together via a databus, for faster access. Older 
Orions used a single central processor linked to all sensors. 

From a sensor perspective, Update IV added an 
improved UYS-2 acoustic processor, which allowed the 
Orion to detect submarines that were 23-26 decibels 
quieter than those that could be detected by the then- 
current Update HI Orions. According to officials, such an 
improvement in mission capabilities meant that technology 
had essentially nullified the gains made by the newer Soviet 
designs. The new acoustic processors also permitted Orion 
crews to simultaneously monitor up to 54 full-band 
DIFAR sonobuoys, versus the eight permitted by the 
Update HI. 

Additional sensor modifications included the installation 
of the APS-137(V) Inverse Synthetic Aperture Radar 
(ISAR), a digital ASQ-81 MAD, and an improved 
ALQ-66(V)4 ESM suite (an ALQ-77 had been originally 
planned). The latter brought improved sensitivity and the 
ability to pass newly acquired targeting data directly to the 
Harpoon missile system. 
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Above and below: Two views show a P-3C modified to test elements of the Update IV 
aircraft. The underside of the forward fuselage is heavily tufted to display airflow 
disturbances caused by the extended IRDS set. The aircraft carries the standard ALQ-78 
ESM pod under the centre section, which was to have been replaced by ALR-66(V)5 in the 
Update IV. This kit, along with other Update IV elements, subsequently found its way 
into the AIP aircraft. 








87 


Lockheed Martin P-3 Orion 








This drawing shows the 
proposed two-crew 
cockpit for the P-7A, an 
all-‘glass’ environment 
with six large screen 
displays and a pull-down 
HUD for the pilot. A 
similar cockpit is 
included in the current 
crop of Orion upgrade 
proposals to meet the 
future requirements of 
the US Navy, and of 
interested export 
customers such as 
Germany and Italy. 








Perhaps the most significant improvement, however, 
involved the new interconnected crew station displays. 
These displays, in conjunction with the DP/DGU, fused 
the data from all of the various sensors and presented it on 
high-resolution, full-colour, reconfigurable work stations, 
accessible by all crew members. In former P-3 configura- 
tions, for example, acoustic operators were limited only to 
that information generated by the Orion’s acoustic sensors. 
Likewise, TACCOs were able to see the tactical plot, but 
unable to monitor infra-red imagery or analyse recordings. 
The non-acoustic operators, similarly, could not farm out 
their workload of monitoring the MAD, ESM or radar 
imagery. The new displays, called Universal Display and 
Control System Display (UDCSD), permitted a sharing of 
job duties, and allowed multiple operators to simultane- 
ously study the same sensor. 


AIP/Block Mod programmes 


From the 2000 current Orion fleet total of 223 aircraft, a requirement exists for 146 aircraft to be 
upgraded to AIP configuration, of which 57 had been funded as of mid-2000. Further conversions 
beyond the 146 may be expected. At the same time, the following 23 aircraft had been returned to 


the fleet in AIP configuration: BuNos 157319, 158210, 158215, 158222, 158224, 158225, 158571, 
158919, 158922, 159318, 159320, 159322, 159323, 159326, 159329, 159503, 159507, 161763, 
161764, 162317, 162773, 162777 and 162778. 

Also under way is the Block Mod programme, which upgrades Update I/II.5 aircraft to Update 
lll standard. This covers 80 aircraft: Once through the Block Mod programme, these aircraft will be 
available for AIP conversion. 
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Initially designated 
P-3G, the Lockheed P-7A 
LRAACA (Long-Range 
Air ASW-Capable 
Aircraft) was based on 
the Orion airframe, but 
was larger and had 
differences such asa 
square-cropped fin and 
new-generation General 
Electric GE38 engines 
for much greater fuel 
efficiency. The aircraft 
would have initially 
been fitted with 
Boeing’s Update IV 
avionics package, and it 
had expanded weapons 
capability, as illustrated 
by this impression with 
eight Harpoons and four 
Mavericks plus internal 
torpedoes. The 
sonobuoy carriage was 
to have been expanded 
to 112 tubes in the lower 
fuselage. 


From an avionics perspective, substantial improvements 
were made to the communications suite. Added were two 
ARC-182 VHF/UHF radios, an ARC-187 UHF and 
ARC-207 HF radio, and the USC-42(V)3 Mini-DAMA 
SATCOM for secured voice and data transmission. Naviga- 
tional systems were also upgraded by the addition of 
ARN-151 GPS, dual LTN-72 INS, LTN-211 OMEGA, 
ARN-118 TACAN and APN-227 Doppler radar. Interest- 
ingly, as a part of the Update IV revamp, the tactical 
compartment was completely redesigned, returning the 
Orion’s interior layout to the side-by-side configuration 
used by the A/B models. 

The Update IV, for all its promise, encountered signifi- 
cant cost overruns and time delays, and was eventually 
cancelled by the Navy in 1992, in large part due to the 
demise of the Soviet Union and the downward pressure on 
defence spending as a whole. Only one P-3C Update IV 
was converted by Boeing, and it flew for the first time in 
December 1991. Update IV would have brought to the 
Orion community a significant increase in capabilities as 
compared to the P-3C Update III and, according to some 
in 1992, would have presented a ten-fold increase in 
generic year 2000 submarine detection capability. 


P-3G/P-7A LRAACA 

At about the same time that the Navy authorised work 
on the Update IV configuration, requirements were issued 
for a new long-range air anti-submarine warfare-capable 
aircraft (LRAACA) as a replacement for the then 25-year 
old Orion. Those requirements called for an aircraft that 
could loiter on-station for four hours at a range of 1,600 
nm (2963 km) from base, with a payload of 23,700 lb 
(10750 kg). It further called for the incorporation of the 
Update IV mission avionics suite and the ability to carry an 
internal warload of four torpedoes and two Harpoons, plus 
150 sonobuoys. 

After stiff competition from Boeing (a modified 757 
airliner) and McDonnell Douglas (a variant of the MD-91 
airliner), a $600 million development contract was awarded 
to Lockheed on 14 October 1988. Under that agreement, 
Lockheed would deliver 125 P-7As (originally designated as 
the P-3G) at a total cost of $4.9 billion, with production 
beginning in 1992 and running through 2000. Deliveries 
were to commence in 1994, 

Externally, the P-7A retained much the same appearance 
as the P-3 Orion. Overall fuselage length was reduced from 
that of the P-3 by about 4.1 ft (1.25 m), due mostly to the 
elimination of the tail-mounted MAD boom. Wingspan 
was increased by seven feet (2.13 m) and the tailplane 
enlarged to 400 sq ft (37.16 m’) from the 320 sq ft 
(29.73 m?) of the Orion. The latter, while resulting from 


the need to counter the P-7’s increased overall gross 
weight, also improved pitch stability. The P-7’s airframe 
was rated at a 3.5 g milspec. 

Power for the P-7A was to be provided by four General 
Electric GE-38 (T407) turboprop engines, rated at 5,000 
eshp (3730 ekW) each. These engines featured the all- 
composite five-bladed Hamilton Standard 15WF propellers, 
which together with the GE-38s provided the P-7A with 
25 percent better fuel efficiency than the P-3C. Fuel capac- 
ity was increased to 66,350 lb (30096 kg), approximately 
3,750 Ib (1700 kg) more than the Orion. The improved 
fuel efficiency was key in meeting the Navy’s LRAACA 
4-hr/1,600-nm requirements. Indeed, predictions suggested 
that the P-7 could loiter for four hours at 1,900 nm 


(3518 km) from base, or loiter for 5.9 hrs at 1,600 nm, 
either profile with the specified warload. The P-7A met the 
4-hr/1,600-nm requirement with over 14,000 lb (6350 kg) 
of growth capacity available. 


Increased warload 

The P-7’s warload (38,400 lb/17418 kg) was substan- 
tially greater than that of the P-3C (22,200 Ib/10070 kg), 
enabling it to carry more sonobuoys (150 as compared to 
84) and more ordnance. Using a 200-in (5.08-m) bomb 
bay, the P-7 was capable of internally carrying either eight 
torpedoes, four Harpoons, or a mix of four torpedoes and 
two Harpoons. Twelve, rather than 10, wing stations 
permitted carriage of a variety of external ordnance, includ- 
ing a special dense pack pod with an additional 150 
sonobuoys. 


Despite its age, serviceability of the Orion remains good, 
although the end of its fatigue life is approaching fast, hence 
the current SLAP/SLEP programmes. If the aircraft is to be 
replaced, there is a fair chance its successor will be based on 
the same airframe. 


Avionics for the P-7A revolved around the Update IV 
avionics package and selected Update II improvements, 
such as real-time data link, SATCOM, GPS and the 
APS-137(V) ISAR and ALQ-66(V)5 ESM sensors. A 
colour weather radar and passive weather avoidance mode 
were also planned. Digital fly-by-wire controls replaced the 
P-3C’s boosted flight control system. 

One of the key points of the P-7 programme was the 
added survivability created by the aircraft’s numerous and 
redundant systems. By using multiple and independent 


Not all current P-3s are 
undergoing the AIP 
programme, which 
greatly increases their 
littoral capability. The 
aircraft are spread thinly 
around the operational 
detachments. Many 
more are desired by the 
Navy, but have not yet 
been funded. 





This view emphasises 
why crews call the cabin 
the ‘tube’. The stubby 
wings of the Orion give 
it a good turn of speed 
when dashing to 
contacts. 


hydraulic lines, electrical pumps and control lines, Lock- 
heed believed that the P=-7A was 94 per cent less likely to 
be crip \ stile fire than was the P-3. Other surviv- 
ability features included a nitr 1 inerting system to 
suppress combustible vapour in the wifig fuel tanks, Halon 
fire extinguishers in the dry bays, a low-visibility Tactical 


Paint Scheme (TPS), an improved chaft/flare/RF jammer 
” em, and infra-red detection and engine infra-red 


ssion devices. 
cockpit and crew station modifications were also 
included, such as the inclusion of an electronic flight instru- 
mentation system (EFIS) with 95 rather than 327 cockpit 











controls and indicators, 8 x 8-in (20.3 x 20.3-cm) CRT 
displays, and a HUD for the pilot to use for weapons 
targeting and as a landing aid. The tactical compartment 
was also rearranged in a seven-station U-shaped layout, 
with the TACCO in the centre and two of the stations 
intended as a growth capability. 

Due to a dramatically changing threat environment in 
the late 1980s and the correlated defence downsizing, as 
well as cost overruns and weight problems, the P-7 
programme was terminated on 20 July 1990. At that point, 
no follow-on programme for the P-3 was in sight, leaving 
many to question how the Orion would respond to the 
threats of the 21st Century. 


AIP — littoral warrior 

The latest series of improvements to the Orion are in the 
P-3C Update III Anti-Surface Warfare Improvement 
Program, also called AIP. Created to give the P-3 a more 


Lockheed Martin P-3 Orion 


\ 
‘ 


YY 


wi. - 7. 
ee SD, SE 
swt ’ . ~* 


Se an 4. — 


robust littoral capability against surface ships and improved 
connectivity, the key to the AIP is the OASIS III Tactical 
Data Processor (TDP), which processes and correlates all 
data provided through the USC-42(V)3 Miniaturized 
Demand Assigned Multiple Access (Mini-DAMA) and the 
OZ-72(V) Multi-Mission Advanced Tactical Terminal 
(MATT), and provides an Officer in Tactical Command 
Information Exchange System (OTCIXS) datalink. The 
MATT can simultaneously receive and decrypt three inde- 
pendent channels of Tactical Data Information Exchange 
Subsystem (TADIXS-B), Tactical Related Applications 
(TRAP) and Tactical Information Broadcast Service (TIBS) 
information, and route it to the OASIS III for further 
processing. Mini-DAMA transmits, receives and decrypts 
the OTCIXS information. The OASIS III system is critical 
in that it is the facilitator of the intelligence information 
collected by the Orion’s sensors and provides the datalink 
between the aircraft and the battle group commander. 
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With weapons bay open, 
a VP-5 P-3C AIP flies 
past Mount Etna. The 
aircraft carries an 
AGM-84E SLAM under 
the wing, and has the 
associated datalink pod 
under the centreline. 
The additional ‘batwing’ 
antennas and ventral 
ESM radome identify the 
AIP upgraded aircraft. 


A ‘Red Lancers’ aircraft 
from VP-10 undertakes a 
test launch of the 
AGM-84E. SLAM gives 
the P-3C a very useful 
land attack capability 
from long stand-off 
ranges. 
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The AGM-84 Harpoon 
was first introduced by 
the Update Il and 
provides a potent anti- 
ship capability. Four are 
seen under this test 
Orion, which also carries 
AIM-9 Sidewinders on 
its outboard pylons. 
Sidewinders were 
cleared for carriage as 
self-defence weapons, 
but were not adopted 
operationally. As a 
follow-on to Harpoon, 
certain Orions can now 
launch the AGM-84E 
SLAM (Stand-off Land 
Attack Missile) to 
provide an overland 
attack capability. At the 
time of writing a 
contract was expected 
from the US Navy for the 
clearance of AGM-84H 
SLAM-ER (Expanded 
Response) for the P-3. 
AGM-158 JASSM is also 
being studied as a 
potential Orion weapon. 





The AIP-equipped aircraft have a host of sensors and 
communications enhancements designed to maximise the 
Orion’s OTH/T and connectivity capabilities. For exam- 
ple, sensors now include the multi-mode APS-137B(V)5 
ISAR (also referred to as a switchable SAR/ISAR), which 
not only features improved detection and resolution, but 
also adds a new SAR mode for overland surveillance. SAR 
operates using the motion of the aircraft to create a Doppler 
shift pattern, thereby producing imagery. 


Electro-optical sensors 

Another significant sensor enhancement is the addition as 
standard equipment the AVX-1 E/O sensor from the CDU 
mod. Related to this is a new A-Focal plane lens for the 
AAS-36 IRDS. Although meant as an interim IRDS 
improvement, the latter provides increased clarity and larger 
focal range capabilities. Both optical systems are patched 
into the Orion’s improved communications suite, thereby 
allowing transmission of imagery via datalink. The AVX-1 
features two transferrable modes — phototelesis, which 
permits the transfer of still imagery, and pioneer, which 
allows the real-time transmission of colour or B/W video 
imagery. As of 1999, new-build AIP aircraft incorporate 
the Wescam AIMS turret-mounted E/O system. AIMS is 
also being retrofitted into earlier AIP conversions. As it is 


Beartrap Orion 


A limited number of P-3s has been specially modified for anti- 
submarine warfare and are referred to as Beartrap Orions. These 
have been fitted with the AN/UYS-2A signal processing system, 
replacing the AQA-7(V) and Scientific Atlanta 5004-469, and the 
AN/ARR-72 Sonobuoy Receiver with the AN/URR-81 Slave Chassis 
Receiver. The Fluke 1722A Instrument Controller was also 
replaced by the TAC-4 System Controller. Although Beartrap has 
existed since the 1980s, the most recent modifications began in 
1995 and were completed by March 1997. Beartrap Orions are 
typically deployed by squadrons operating out of Keflavik, Iceland, 
but have been used elsewhere. 





mounted below the fuselage and in a turret, AIMS provides 
better coverage. It further relieves the cluttering at the 
TACCO station by removing the AVX optics unit. 

The AIP also adds an improved ESM suite via the 
ALR-66C(V)5. This unit retains all of the features of the 
ALQ-66B(V)3 it replaced, but adds an AS-105 spinning DF 
antenna (on the aircraft’s underbelly). An EP-2060 Pulse 
Analyzer is also added, replacing the older ULQ-16. The 
EP-2060 provides fine frequency analysis and location of 
sources with short duration emissions, and can identify 
land-based, ship and airborne radar systems. 


Attacking land targets 

An AGM-84E Stand-off Land-Attack Missile (SLAM) 
capability was also added, which rounded out the AIP 
Orion’s weapons suite. A few P-3C Update IIIs are also 
SLAM capable — including BuNos 158566 and 161338. Up 
to four SLAMs can be carried externally. Moreover, using 
the Orion’s Electro-Optical, Rapid Targeting System 
(RTS) and real-time datalinks, the Orion can remain 
on-station after launching its SLAM and provide over-the- 
horizon guidance for missiles fired by other platforms. This 
was demonstrated aptly during the Allied Force operations. 

Self-defence enhancements include the AAR-47 passive 
missile warning system, for the detection of infra-red air-to- 
air and surface-to-air missiles, and the ALE-47 Counter- 
measures Dispensing System (CDS) for flare, chaff and RF 
jammers. An AGM-65F Maverick capability is also added 
to the AIP configuration, which proved useful in recent 
operations over the Adriatic. 

To date, 23 P-3C Update IIIs have been converted to 
the AIP standard, leaving fleet squadrons fielding roughly 
an unequal number of P-3C Update III and P-3C Update 
III AIP aircraft (some squadrons split the number 5/3). 
A total of 61 AIP conversions is budgeted, which still falls 
short of the 146 set forth in Navy requirements. Installation 
of the final funded AIP kits are slated for the end of 2003. 
Operation Allied Force during the spring of 1999 marked 
the AIP’s introduction to combat, as five AIP-equipped 
Orions (and five P-3C Update IIIs) flew virtually around- 
the-clock armed force protection surveillance flights over 
the Adriatic supporting Tomahawk strikes and flying 
Surface Combat Air Patrols (SuCAP) for the USS Theodore 
Roosevelt Battle Group. 

The AIP’s performance was astounding. AlP-equipped 
Orions located Yugoslavian patrol boats at sea and in port 
and passed these images via datalink to battle group 
commanders, providing a phenomenal real-time and near 
real-time intelligence. Some 3,500 surface contacts were 
categorised by the AIP Orions. Also significant was the fact 
that P-3C Update HI AIP Orions launched 14 SLAM 
missiles against Serbian targets. Those were conducted by 
VP-5 and VP-10. 

_ Modifications to the AIP pilot production aircraft (PPA) 

prototype, BuNo. 162778, took place in 1996, with deliv- 
eries commencing on 29 April 1998. The latest AIP 
conversion joined the fleet in September 2000. AIP 
upgrades were made to those P-3C Update III aircraft that 
had already received the CP-2044/ASQ-212 computer/ 
processor and the ALP-66B(V)3 ESM suite. 


Orion missions of today 

Like its carrier-based brethren, the S-3 Viking, the 
Orion’s missions have been materially affected by the end 
of the Cold War and the shift away from the traditional 
ASW mission towards a multi-mission maritime patrol and 
targeting platform. When the Orion first appeared in 1962, 
its principal mission was ASW supplanted by maritime 
patrol and electronic surveillance. As the aircraft’s sensor 
systems evolved, more missions were added, such as mine- 
laying and surface attack, first via the Bullpup, and later 
with Harpoon. 

Interestingly, squadron aircraft composition is not as 
uniform as typical navy squadrons, where all aircraft are of 
the same variant. While most fleet squadrons operate a core 
of P-3C Update III Orions, these are now being 
augmented by the AIP-enhanced Orions. Even among the 
baseline Update IIIs, however, there are several mods 
throughout the fleet, such as the CDU and Maverick mods 
and those with APS-137 and special E/O devices added. 
Many of these Mod Orions are site-specific, i.e., they 
remain at the deployment location and are inherited by the 
new squadrons as they arrive. 

For example, Keflavik, from which P-3s patrol the 
North Atlantic gap through which all Russian submarines 
leaving the northern naval bases of the Kola peninsula must 
pass, generally have three AIP Orions and two of the 
special ASW-modified Beartrap Orions. Sigonella, from 
which Orions might operate over the Adriatic and 
encounter a higher level of surface vessels, operate five to 
six AlP-configured Orions plus an equal number of Update 
IIIs modified for Maverick and ISAR. It was from this base 
that the majority of Allied Force flights originated. 

NAS Roosevelt Roads typically retains two full CDU 
Mod Orions as well as four Star SAFIRE enhanced infra- 
red detection Orions for counter-drug operations through- 
out the Carribean. Usually six Orions, split between the 
Update III and AIP are maintained at NAS Misawa, as well 
as one Reserve AVX-equipped Orion. And, as the recent 
Chinese missile tests confirmed, Navy authorities are 
known to transfer unique assets into a region as needed to 
monitor special circumstances. Unfortunately, leaving 
aircraft in theatre means that they are consuming service life 
at a much accelerated pace. This is problematic not only for 


Right: BuNo. 149673 enjoyed a colorful career: as one of the 
‘black’ Orions it flew on CIA ops over China, before 
becoming a testbed for the Navy’s Elint Orions. It 
subsequently served with the Naval Missile Test Center, the 
Naval Weapons Laboratory and then VX-1, usually in an 
electronic warfare test role. It is seen here in the markings of 
VX-1, in the EMPASS configuration which detected 
unintentional radiation from service vessels. The unusual 
nose radome led to the nickname of ‘Miss Piggy’. 
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the obvious reasons of the faster consumption of fleet 
aircraft fatigue life, but more importantly because these 
aircraft are typically the most advanced deployed, as in the 
case of the AIP birds, CDU-mod Orions, and the Maverick 
and ISAR Orions. The Aries II Orions face the same fate, 
as they have heavy deployment and usage schedules. 

East Coast Orions from NAS Jacksonville and New 
Brunswick deploy to either Sigonella, Italy, and Keflavik, 
Iceland, with mini-Dets throughout the Mediterranean in 
the case of the Sigonella-based squadron, and northern 
Europe (Kinloss, Scotland and Andoya, Norway) and 
Roosevelt Roads, Puerto Rico, in the case of the Keflavik- 
based squadrons. The Keflavik squadrons also provide 
detachments to other Caribbean areas, including Ecuador, 
Honduras, El Salvador and Costa Rica). 


Pacific operations 

West Coast-based P-3 squadrons operate out of MCAS 
Kaneohe Bay, Hawaii, and NAS Whidbey Island, Wash- 
ington, and maintain deployment sites at Misawa, Japan, 
and Diego Garcia. The Misawa-deployed squadrons main- 
tain detachments at Kadena, Okinawa, Hong Kong, 








From 1963, three P-3As 
(BuNos 149669, 149673 
and 149678) were 
converted (two by 
E-Systems) for covert 
reconnaissance duties. 
The ‘black’ Orions were 
flown by the CIA, 
principally from Taiwan, 
on a variety of psywar 
leaflet-dropping and 
reconnaissance 
missions over and 
around China. As well 
as a plethora of 
intelligence-gathering 
equipment, the aircraft 
were also fitted with 
Sidewinder rails, and 
rumours abound that 
one Orion actually 
scored a kill overa 
Chinese MiG. The 
‘black’ Orions also 
briefly served over 
Vietnam before being 
returned to the US in 
April 1967. 





Left: While one (BuNo. 
149673) of the ‘black’ 
Orions became the 
EP-3A Elint testbed, the 
other two were 
reworked as EP-3B Bat 
Rack Elint platforms for 
service with VQ-1, with 
whom they entered 
service in June 1969. 
The Bat Rack aircraft 
flew primarily in support 
of operations in 
Vietnam, but also visited 
North Korea and China. 
The principal feature 
was a semi-retractable 
radome under the 
forward fuselage 
housing a large 
direction-finding 
antenna. To cater for the 
increased weight of the 
mission equipment, the 
aircraft had uprated T56- 
A-14 engines installed. 
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Following the 
successful operation of 
the EP-3B Bat Rack 
aircraft, 10 further 
aircraft (all P-3As) were 
modified to the EP-3E 
Aries (Airborne 
Reconnaissance 
Integrated Electronic 
System) variant in the 
early 1970s. The two 
EP-3Bs were also raised 
to this standard. The 
aircraft were split 
between VQ-1 and VQ-2, 
with VQ-1 EP-3Es 
covering the final years 
of the Vietnam War. 
These three ‘Peter 
Rabbit’ (VQ-1) aircraft 
are notable for 
exhibiting different 
antenna fits, the two 
trailing aircraft having 
earlier been the Bat 
Rack machines. In 1978 
seven of the 12 EP-3Es 
were given the Deepwell 
upgrade, which added a 
Comint function. 
Internally the Deepwell 
aircraft had a second 
row of seven operator 
stations added on the 
starboard side of the aft 
fuselage, adding to the 
six Elint stations to port. 


Right: The main feature 
of the EP-3 SIGINT 
series is the Big Look 
radome under the 
forward fuselage, also 
known as the M&M™ 
after the similarly 
shaped candy. The 
antenna provides 
precise direction-finding 
and is extendable in- 
flight to provide an 
unobstructed 360° look 
beneath the aircraft. 


Far right: The Aries I 
upgrade added a 
plethora of antennas 
under the rear fuselage. 
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Thailand, and South Korea. The Diego Garcia-based 
squadron supplies detachments to El Masirah, Oman, and 
Jeddah, Saudi Arabia, and occasionally Kadena and 
Australia. 


EW Orions — the EP-3 

The P-3 Orion has lent itself well to modifications and 
variants. Perhaps the most successful variant has been the 
electronic warfare/surveillance variants, known primarily as 
the EP-3. The EP-3 developed out of ‘black’ operations 
flown by the CIA against Communist China during the 
mid-1960s. Today, the US Navy maintains 12 of the 
specially configured electronic Orions, dubbed EP-3E Aries 
II, in two squadrons, VQ-1 at NAS Whidbey Island, 
Washington, and VQ-2 at NS Rota, Spain, which provide 
real-time ELINT and SIGINT for commanders. 

Today’s electronic Orions trace their roots back to CIA- 
sponsored clandestine operations against Communist China 
during the mid-1960s. At that time, the CIA was 
immensely concerned about Chinese nuclear and military 
developments. As a result, clandestine airborne reconnais- 
sance sorties were flown along the Chinese border and, in 
some instances, over the Chinese mainland, conducting a 
variety of border periphery surveillance, electronic surveil- 
lance, and cross-border photo reconnaissance missions. 


. Some sorties involved more direct means, such as the distri- 


bution of psychological warfare leaflets and paradropping 
agents. 

In 1963 the CIA began the modification of three 
production P-3As, BuNos 149673, 149669, and 149678, 
for use in these ‘black’ operations. The first P-3A, 149673, 





was modified at the Naval Aviation Depot in Alameda, 
while the remaining two were modified by E-Systems in 
their Greenville, Texas facility. Modifications for these 
covert operations consisted of the addition of a 53-in 
(1.35-m) opening cargo door for paradrops, and the instal- 
lation, at the expense of the Orion’s ASW gear, of state-of- 
the-art electronics. Side-looking airborne radar (SLAR) was 
added for border surveillance, as well as a multi-wave band 
communications intercept and recording system, a multi- 
spectrum IR detection device, and special photography 
equipment for photo reconnaissance. A motorised leaflet 
dispenser was installed in the bomb bay and an air 
sampling/collection apparatus was added to monitor possi- 
ble atomic testing. 


‘Stealthy’ P-3s 


To enhance the ‘black’ Orion’s survivability during these 
covert operations, several measures were undertaken to 
mask the aircraft’s presence. In addition to the black paint, 
heat dissipating exhaust shrouds were added, as were short- 
ened propeller blades for noise reduction. Some flights even 
bore National Chinese markings in the event that the 
Orions were shot down over mainland China. A basic 
AIM-9 Sidewinder air-to-air missile capability was added 
and, according to sources, was responsible for claiming one 
Chinese MiG. 

The ‘black’ Orions operated from bases in Taiwan and 
flew missions during the night under the cover of darkness. 
Missions often collected data on Chinese air defence 
systems and industrial progress, monitored military commu- 
nications, and delivered supplies to insurgents. The CIA’s 
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use of P-3s for black operations continued until April 1967, 
after which reconnaissance operations were assumed by the 
new SR-71. In September of 1966, however, one of the 
CIA P-3s flew surveillance operations over Vietnam, locat- 
ing NVA troops and Viet Cong forces along the Ho Chi 
Minh Trail. Seeing the success of the P-3’s covert opera- 
tions, the P-3 was selected to replace the Navy’s EC-121 
Constellation ELINT aircraft, and BuNo. 149673 was 
modified as a proof-of-concept aircraft for new electronic 
systems. Added were a large ventral radome located in the 
bomb bay, and dorsal and ventral ‘canoe’ radomes contain- 
ing a plethora of antennas. The EP-3A went on to serve 
more as an electronic test aircraft than a combat-capable 
ELINT aircraft, with several variants based on the EP-3A 
operating with the Navy’s test facilities. 

BuNo. 149673 also served as proof-of-concept aircraft 
for the shipborne ELINT systems that would be installed in 
the EP-3B Bat Rack electronic surveillance aircraft. BuNos 
149669 and 149678, which also served in the ‘black’ Orion 
programme, were converted to this standard in 1969, 
having been given the P-3B’s W-14 engines and the heavy- 
weight landing gear assembly. These aircraft were immedi- 
ately sent to VQ-1 in Da Nang during the summer of 1969 
where they began ELINT operations against the North 
Vietnamese forces. 

Again, the successes of the Bat Rack variant led to a 
contract for the conversion of 10 additional P-3As (BuNos 
148887, 148888, 149668, 150494, 150497, 150498, 
150501, 150502, 150503, 150505) to the electronic surveil- 
lance configuration to serve as a follow-on ELINT aircraft, 
the EP-3E Orion. Conversion began in 1971 and lasted 
through 1975. The two Bat Rack EP-3B were later 
upgraded to this standard, but retained the EP-3B designa- 
tion as they were internally different than the EP-3Es. 


EP-3E Aries 

Aries, short for Airborne Reconnaissance Integrated 
Electronic System, did for the EP-3 what the P-3C and the 
UYS-1 did for the ASW capabilities of the original 
P-3A/B. Instead of relying on systems designed for ship- 
borne use, the EP-3E Aries Orions ushered in all-new 
ELINT sensors which were linked together via a central 
processor. As with the EP-3B, all ASW mission gear was 
removed and the now-familiar belly radome, and dorsal and 
ventral canoes were added. Electronic monitoring gear 
consisted of the ALD-8 direction-finding set, ALQ-76 
noise jamming pod, ALQ-78 automatic ESM system, 


ALQ-108 IFF jammer, ALQ-110 radar signal analyser, 
ALR-53 instantaneous frequency measuring equipment, 
ALR-60 communications intercept and recording set, and 
the ALR-132 IR jammer. 

The Aries flight crew was comprised of an Electronic 
Warfare Aircraft Commander (a pilot) and a Mission 
Commander (pilot or NFO), plus an enlisted flight engi- 
neer. A 15-person crew manned the surveillance gear, with 
Operators overseeing communications, navigation, ESM 
and other ‘special equipment’ systems. As in the early 
P-3A/B Orions, the EP-3E crew sat at side-by-side 
consoles, with seven along the port side. The pilots, naviga- 
tor, and communications personnel sat in the forward cabin 
area. 


ARIES II crew stations 





In the 1990s the original 
Aries aircraft were 
replaced by the Aries 
under the CILOP 
(Conversion In Lieu Of 
Procurement) 
programme. Under 
CILOP 12 low-houred 
P-3Cs were reworked 
with much of the 
equipment from the 
Aries, but also given 
new systems such as 
GPS and new work 
stations. The work was 
split between Lockheed 
(five aircraft), NADEP 
Alameda (four) and 
NADEP Jacksonville 
(three). Aries II 
introduced a common 
configuration to the 
fleet, although the SSIP 
(Sensor System 
Improvement Program) 
of the late 1990s 
reintroduced differences 
between aircraft in the 
fleet. The aircraft are 
operated in the Atlantic 
theatre by VQ-2 (above) 
and in the Pacific by 
VQ-1 (above left). 


The standard crew of the EP-3E ARIES II is 20. On the flight deck are the two pilots and flight 
engineer (Crew Stations 1 to 3). Behind the flight deck on the port side is a forward-facing station 


for the secure comms operator (Station 4), while on the 
starboard side are two side-by-side outward-facing stations for 
the regular comms operator (or relief flight crew) (Station 5) and 
navigator (Station 6). Aft of the navigator is Station 7 for the 
recording operator/inflight technician. In the forward/central part 
of the main cabin, facing outwards on the port side, are seven 
consoles (Stations 8-14) for the main Elint team, who operate the 
ESM equipment. The last three of these stations are occupied by 
the core of the combat team, namely the ESM supervisor (Stn 
12), EW combat co-ordinator (Stn 13) and System Evaluator (Stn 
14). In the aft part of the cabin facing outwards to starboard are 
five positions (Stations 15-19) for special systems operators, who 
most likely have a Comint function. Finally, facing aft on the port 
side at the back of the cabin is Station 20 for the 
scientific/technical operator. In the very back of the cabin is a 
toilet and dinette. The space between the crew stations is taken 
up with electronic racks and recording equipment. 
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As well as their EP-3E 
mission equipment, the 
VQ squadrons also 
operate ‘regular’ Orions, 
mainly as ‘bounce-birds’ 
and for utility support, 
although they may also 
have a reconnaissance 
tasking, for which they 
are fitted with the Texas 
Instruments 
APS-134(V)2 radar. This 
is one of VQ-2’s P-3Cs. 





VAQ-33 had used two 
EP-3A Orions (BuNos 
150529 and 151368) for 
its fleet electronic 
warfare training role, 
but these were 
superseded by two 
EP-3Js (BuNos 152719 
and 152745) in March 
1992. The ‘J’ has an 
internal USQ-113 
communications 
jamming suite, but can 
also carry various 
podded jamming and 
chaff-laying systems to 
produce a heavy ECM 
environment in which 
battlegroups can train 
realistically. The pair 
was reassigned to 
Reserve squadron 
VP-66 (right) in October 
1994, and then to VQ-11 
(above) in August 1997. 
The squadron disbanded 
in 1999. 
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The first modifications to the EP-3E aircraft were initi- 
ated in 1978 under the project name Deepwell, and 
involved the installation of a second row of operators 
devoted to COMINT, and the addition of a new open-reel 
tape recorder. Seven of the 10 EP-3Es were modified to 
this configuration. These seven were again modified, 
beginning in 1985, replacing the reel-to-reel with a newer 
cassette recorder, and updating some of the aircraft’s 
receivers. All EP-3Es, including the Bat Racks, also 
received the AGC-9 teletype set for the communications 
suite. 


CILOP Aries II 


Due to their high rate of use, the EP-3E fleet was start- 
ing to fatigue. As a result, in 1986 the Navy undertook to 
modify a batch of low-hour 12 P-3C aircraft to the EP-3E 
standard under a Conversion-in-Lieu-Of-Procurement 
(CILOP) programme. Additional modifications under the 
Aries II programme improved connectivity between work 
stations and added SATCOM and GPS systems. During the 
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course of these modifications, however, funding dwindled 
and was not redirected until after the 1991 Gulf War, 
during which EP-3Es demonstrated their value by provid- 
ing threat warning surveillance, electronic reconnaissance, 
and bomb damage assessment for AGM-88 High-speed 
Anti-Radiation Missile (HARM) strikes. After the war, 
funding was restored and the conversion resumed, with 
deliveries ending in 1997. 

Improvements to the Aries II continued as modifications 
progressed. Most notable was the Sensor System Improve- 
ment Program (SSIP), which sought to upgrade the 
EP-3B’s frequency and directional-finding systems and 
provide a full-spectrum coverage. The SSIP serves to auto- 
matically correlate all organic (aircraft-based) and non- 
organic (received from external sources) information into a 
fused database, thereby enhancing situational awareness. 
The SSIP improvement was added on the last two P-3Cs to 
Aries I] conversions and retrofitted to the remaining 
aircraft. 

Recently, a new upgrade programme, referred to as the 
Story series upgrades, has begun which seeks to move the 
Aries II platform into the information age. Joint Vision 
2010 promotes information superiority through effective 
command, control, communications and computer (C’) 





links and the fusion of intelligence, surveillance and recon- 
naissance (ISR) information, which has been referred to as 
network-centric warfare (C*/ISR). Part of this seeks a 
common or joint services collection platform and informa- 
tion exchange system for the Air Force’s RC-135, the 
Army’s Airborne Reconnaissance Low (ARL) and the 
EP-3. The effort, called the Joint Signals-Intelligence 
Avionics Family (SAF) programme, is co-ordinated under 
the Joint Airborne Signals Intelligence Program Office. Its 
goal is to upgrade intelligence-gathering aircraft data 
handling capabilities, both input and download, and to 
move towards commonality of systems. 

To achieve this, the EP-3 upgrade, designated J-Mod 

r JSAF-modification), installed the low-band and high- 
band subsystem plus infrastructure systems to support the 
Story-series upgrades: 


Story Teller — communications/data link upgrades 
Story Book — special collection upgrades 

Story Finder —- ESM 

Story Classic — special signals upgrade 

Story Maker — onboard sensor fusion (R&D) 

Story Scanner — optical collection and processing (R&D) 


All programmes are being handled by Raytheon at 
Waco, Texas. Story Teller essentially provides the infra- 


structure for the Story series upgrades, and modifications 
began in 1997. Modifications of the fifth bird have just 
been completed and work is now beginning on the seventh 
aircraft. Currently, two suth modified EP-3Es are in each 
VQ squadron. The Story Teller enhancement reflects the 
lessons learned from the Gulf War. Story Scanner and 
Maker are currently part of the overall plan, but in the 
Research and Development Stage. These programmes will 
come to fruition in the early 2000s. 

Today, there are 11 EP-3Es in the Fleet, one having 
crashed. Current funding, however, calls for one replace- 
ment and one new conversion from a P-3C to the EP-3E 
configuration. One of the problems, indeed the same prob- 
lem facing the AIP P-3s, is the extremely high usage rates 
experienced by Aries crews. Current obligations, combined 
with substantially reduced forces, is clearly placing a strain 
on the Orion community. EP-3E aircraft are routinely 
logging 100 hours per month, which is burning up fatigue 
life. 

Beyond AIP 
With the cancellation of the P-7 and the Update IV, the 


Navy has been put in the situation of having no immediate 
follow-on for the P-3 or EP-3 platforms. Luckily for the 


The Orion story has 
been one of continual 
improvement to meet 
new needs. Today’s AIP 
retains the ASW 
capabilities but adds a 
potent littoral attack 
function. An upgrade 
from Link 11 to Link 16 
to be introduced from 
2001 will allow the P-3 to 
put data and imagery 
into the cockpits of 
attack aircraft. 


The EP-3E fleet is 
undergoing a series of 
upgrades under the 
J-Mod/Story series. This 
VQ-2 aircraft was seen in 
2000 carrying an 
unidentified wing pod 
which may be part of the 
J-Mod programme. The 
pod has some form of 
outward-facing 
antennas. 





Above: A Harpoon- 
armed ‘Charlie’ from 
VP-62 opens its 
weapons bay during a 
live-fire exercise. 


Right: An AIP Orion 
from VP-5 taxis at 
Sigonella during Allied 
Force operations. Under 
the outer wing pylons 
are AGM-65 Mavericks. 
This weapon was 
carried primarily to 
provide a means of 
attacking small vessels 
operating close to the 
shore. As far as is 
known, no Mvericks 
were fired during the 
campaign. 


Below: USN Orions were 
first built at Burbank, 
and then Palmdale. In 
August 1991 the P-3 
production line was 
moved to Marietta, 
Georgia, and reopened 
to produce aircraft for 
Korea. Although the 
Orion is technically no 
longer in production, the 
line could easily be re- 
established. 
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patrol community, the original Orion service life estimates 
made during the 1960s were based on only partial accurate 
analysis. When the YP3V, the original Orion, was relegated 
to fatigue testing, the process was terminated at 20,000 
hours, rather than at a point of fatigue failure. Therefore, 
one of the chief aims is to determine precisely where the 
Orion’s fatigue failure occurs and to plot which systems 
must be replaced in order to maximise the Orion’s service 
life. Three projects are currently underway to extend the 
Orion’s service life to approximately 50 years and are part 
of an overall three-prong Inventory Assessment Strategy 
(IAS) which seeks to extend the service life of the Orion 
and Orion-based platforms until the Multi-Mission Aircraft 
(MMA) comes to fruition. The first of these programmes, 
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the Sustained Readiness Program (SRP), began in the early 
1990s and focuses on identifying those aircraft systems 
affected by the corrosion caused by exposure to seawater. 

During the 1980s, due to funding problems, in-depth 
maintenance procedures, which could have identified and 
perhaps eliminated these, were often deferred — to the point 
that approximately eight years of the projected 29.5-year 
operational service life have vanished. SRP replaced various 
aircraft components that are subject to corrosion as deter- 
mined by recent depot experience. Some of the systems 
involved included the Data Fuel Quantity System (DFQS), 
flight display systems and inertial navigation unit. 

The principal problem with the SRP was that the corro- 
sion is much worse than expected and, therefore, is taking 
considerably more time and funding to correct. As a result, 
only 13 aircraft have completed the SRP and the original 
contract, which was awarded to E-Systems of Texas, is 
being renegotiated/reworked. 


SLAP and SLEP 


A second programme, called SLAP for Service Life 
Assessment Program, was authorised in March 1999 to 
assess the fatigue life and damage tolerance of the P-3C 
airframe and to further identify structural modifications 
needed to attain the service life goals. Based on computer 
simulations, projections now show that the service life is 
approximately 24,000 hours. Additional tests are under way 
that will evaluate the fatigue life of a typical P-3 wing, an 
SRP-modified wing, and a SLEP-modified wing, and will 
involve a destructive tear-down. These tests will provide 
the analytical basis for the third stage described below. 

Also underway is the third leg of the IAS, the Service 
Life Extension Program (SLEP), which seeks to. certify the 
airframe for an additional 10 years of fatigue life. This stage 








Both Raytheon and Lockheed Martin have advanced Orion 
proposals for meeting follow-on MPA requirements, for both 
the US Navy and overseas customers. ‘Glass’ cockpits and 
advanced turboprops (P&W PW150 or RR AE2100) are 
common features. This model shows Raytheon’s Procyon 
study, aimed at Germany and Italy as an Atlantic 
replacement. 


looks at which systems will actually need to be replaced to 
reach the service life and to let the contracts to reach that 
goal. 

These programmes are all intended to extend the Orion’s 
service life until the Orion’s successor, known as the 
MMA, joins the fleet some time during the mid-2010s. 
Navy officials place the MMA as reaching Initial Opera- 
tional Capability in 2015. An Analysis of Alternative began 
on 9 June 2000 by the Center for Naval Analysis and is 
evaluating which of several options is best suited to either 
replace or augment the current Orion fleet and fulfil the 
prescribed mission requirements. 


MMA options 

At least four proposals are being studied. One, proffered 
by Northrop Grumman, stresses the use of Unmanned 
Aerial Vehicles (UAVs) such as the Global Hawk to 
augment the current force structure. Grumman envisions 
the UAVs to augment the Orion’s current long-range 
patrol and surveillance missions, while leaving the weapons 
delivery to a manned platform. Boeing has also offered a 
modified version of its commercial 737-700, dubbed the 
Increased Gross Weight for MMA. According to Boeing 
officials, the 737-derivative possesses greater payload than 
the P-3 and offers a higher transit speed. The Boeing alter- 
native also offers a potential cost savings from a mainte- 


Lockheed Martin P-3 Orion 


nance perspective. Boeing is now refining its proposal and 
expects to conduct wing tunnel testing to assess external 
weapons carriage capabilities. 

Two other proposals are being forwarded by Lockheed. 
One involves reopening the P-3C line. The second offers 
an Orion-derivative aircraft, called the Orion 21. This 
programme calls for the replacement of various sections of 
the Orion, namely the tailfin, wings and engines, with new, 
and in the case of the engines, improved components. 
Lockheed is currently considering the Pratt & Whitney 
PW150 and the Rolls-Royce Allison AE 2100. Orion 21 
also proposes a new ‘glass’ cockpit, which enables a smaller 
flight crew, and reconfigured consoles for the tactical crew. 
The new engines offer nearly 6,000 eshp (4475 ekW) and 
are more efficient, which adds to the Orion’s already superb 
low-altitude performance. 

Regardless of which MMA proposal comes to being, 
there is little doubt that something must be done at once to 
preserve the Orion and its mission, as aircraft are consum- 
ing fatigue life faster than thought. As things stand today, 
the first P-3 will reach Fatigue Life Expended (FLE) in 
2002 and the first fleet P-3 in 2004. Without additional 
efforts, by 2007 some 40 aircraft will reach FLE and the 
numbers will rise to 83 by 2011. This will place the 
maritime community below the 198 required. 

Brad Elward 








In late 1990 this P-3A, 
N406TP, was used by 
General Motors/Allison 
to test the GMA 2100 
turboprop, fitted with a 
Dowty Aerospace R373 
composite propeller. 
This engine (as the 
Rolls-Royce AE2100) 
was subsequently used 
in the C-130J, and is a 
likely candidate for 
Orion upgrades. 


Under present plans, the 
US Navy is scheduled to 
retire its current Orions 
from about 2015, when 
the follow-on MMA 
(Multi-mission Maritime 
Aircraft) enters service. 
Among the cheaper and 
lower-risk options for a 
replacement is the Orion 
itself, or at least an 
aircraft closely based on 
the existing design. 
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United States Navy 


The United States Navy has always been the chief operator of the P-3 Orion. Since its 
introduction into the Maritime Patrol Aviation (MPA) fleet with VP-8 and VP-44 in 1962, a 
total of 550 Orions has been built for the US Navy in three main variants: P-3A (158), P-3B 
(125), and P-3C (266). One production aircraft was configured as an RP-3D. Of these, four 
major upgrades (Update |, II, II.5, Ill) were added to the baseline P-3C, and now the P-3C 


Update III represents the definitive Orion. 


Today, the Orion Fleet stands at 12 active patrol squadrons, down from a Cold War high 
of 24 squadrons during the 1970s. Two additional squadrons, VQ-1 and VQ-2, provide 
maritime electronic survellience coverage using the EP-3E ARIES II variant, and another two 
operate as special projects squadrons flying modified P-3Bs and P-3Cs (VPU-1) and P-3Cs 
(VPU-2). There are seven reserve VP squadrons. VQ-11, the reserve electronic aggressor 


squadron, just recently stood down in 1999. 


Fleet VP squadrons typically deploy overseas for six months to places such as Keflavik, 
Iceland, Sigonella, Italy, and Roosevelt Roads, Puerto Rico, for Atlantic squadrons, and 
Misawa, Japan, and Diego Garcia for Pacific squadrons. The Roosevelt Roads deployment is 
usually a detachment of the squadron deploying to Keflavik. The Diego Garcia-based 
squadron typically operates a detachment in Masirah, Oman, and Kadena, Okinawa. 
Moreover, P-3 squadrons have been regularly called upon during national military operations, 
such as Desert Storm, Desert Fox and Allied Force. Most VP squadron have nine P-3s and 
deploy with approximately 65 officers and 290 enlisted personnel. A VO squadron has 
approximately four active EP-3E aircraft, plus UP-3/P-3C support aircraft. 

In addition to the Fleet and Reserve squadrons, P-3s are flown by various test units, 
including a the Naval Weapons Test Squadron (NWTS) at Pt Mugu, California, and NAS 
Patuxent River's VX-1, Naval Force Aircraft Test Squadron (NFATS), US Navy Test Pilot 
School (NTPS), and Naval Research Laboratory (NRL). 

Brad Elward; additional material by David Donald 








VP-30 ‘The Pro’s Nest’ 
= i LN 


NAS Jacksonville, Florida 
various P-3Cs 





Organised on 30 June 1960 as a 
replacement ASW squadron for the P2V 
Neptune and P5M Marlin, the ‘Pro's Nest’ 
established a Det at NAS Patuxent River, 
Maryland, on 1 June 1962 to begin the 
training of crews on the P-3A. The squadron 
temporarily saw operational service during 








The 1990s saw the deactivation of no fewer than 22 Orion-operating 
squadrons. These comprised VP-6, 11, 17, 19, 22, 23, 24, 31, 44, 48, 49, 50, 56, 60, 
67, 68, 90, 91 and 93, the two Master Augment Units (VP-MAU Brunswick 
and VP-MAU Moffett) and VQ-11. The ‘Black Cats’ of Naval Air Reserve 
squadron VP-91 (above) survived until 1999. 


Patrol and Reconnaissance Force Atlantic (PATRECONWINGLANT) 


the Cuban Missile Crisis from October 1962 
through March 1963, flying ASW cover for 
elements of TF 44. 

In 1972 VP-30 became the first squadron 
to reach 100,000 consecutive accident-free 
flying hours. In 1975, VP-30 moved to NAS 
Jacksonville, Florida. By 1983 the squadron 


VP-30 operates a variety of TP-3As 
and P-3Cs (left) for training, but is 
also responsible for four VP-3As 
(below) used as VIP transports. 


had grown to some 700 personnel and 
possessed 24 aircraft for training Atlantic 
Fleet crews. West Coast training was 
conducted by VP-31 until it disestablished in 
October 1993. In 1995, VP-30 surpassed 
300,000 accident-free flight hours. The 
squadron has operated all ASW models of 
the Orion, as well as the UP-3A, VP-3A and 
TP-3A. 

VP-30 is also responsible for training 
foreign Orion operators. The last TP-3A 
‘pounce bird’ for initial type conversion was 
retired in 1999 





Patrol Wing 5 


VP-8 ‘Tigers’ - ‘LC’ 


NAS Brunswick, Maine 
P-3C Update Ill 





VP-8 was one of the first two patrol 
squadrons (along with VP-44) to receive the 
Orion in August 1962, retiring its P2V-5Fs in 
the process. No sooner than the planes had 
arrived, four were called into duty during the 
naval blockade as part of the Cuban Missile 
Crisis. In March 1963, a VP-8 P-3A became 
the first Orion to fly transatlantic, making 
the nine-hour, 10-minute non-stop flight 
from Norfolk, Virginia to West Malling, 
England. Further demonstrating the Orion's 
value as a long-ranged land-based asset, 


VP-10 ‘Red Lancers’ - 
‘LD’ 


NAS Brunswick, Maine 
P-3C Update Ill 


Receiving their first P-3As in July 1965, the 
‘Red Lancers’ were the first squadron to 
take the P-3A to Argentia, Newfoundland. 
Just one year later, the squadron deployed 
to Keflavik with five new P-3Bs, then over 
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VP-8 (along with VP-44 and VP-49) flew 
convoy ASW patrols during the 1964 
Operation Steel Pike |, an operation which 
saw the first time that land-based aircraft 
had provided convoy escort for an entire 
Atlantic transit. 

New Orions, in the form of the P-3B, 
began arriving in December 1965, just in 
time for VP-8's first WestPac deployment to 
Vietnam. The squadron continued to 
operate the P-3B until August 1981, and 
was the last fleet squadron at NAS 
Brunswick to replace the baseline P-3B with 
the more capable P-3C Update Il, this 
occurring in 1983. The ‘Tigers’ P-3C Update 
\|.5s flew surveillance flights over the 
Mediterranean during Desert Shield, 
operating out of NAS Sigonella, Italy, and a 
three-aircraft detachment based at Jeddah 
flew 93 combat missions totalling 830.5 
flight hours during Desert Storm. 

Over the years, VP-8's Orions deployed 





the next 13 years made a total of 18 
deployments with the P-3B before 
transitioning to the P-3C Update II in 
January 1980. The squadron's 1981 
deployment to Keflavik saw the detection 
and tracking of a Soviet ‘Papa’-class 
submarine that was shadowing NATO 
surface units during Operation Ocean 
Venture. 

Support was also provided during the 
1983 Operation Urgent Fury off Grenada, as 
US forces sought to free Americans trapped 
on the island-nation. Flying P-3C Update III 





on some 26 occasions, flying 17 of their 
deployments with the P-3B. The squadron 
transitioned to P-3C Update Ills in June 
1994. 


Orions, VP-10 flew over 4,500 hours 
supporting Operation Desert Storm, while 
deployed to Sigonella, Italy, and Jeddah, 
Saudi Arabia. VP-10 made a total of 18 
deployments in variants of the P-3C. During 
the 1999 Allied Force operations in the 








As well as the ‘LC’ tailcode, 
PATRON Eight Orions carry a tiger 
badge on the fin. 


Balkans, VP-10 flew SLAM strike missions 
against targets in Kosovo. 


VP-10 are veterans of Desert Storm 
and Allied Force. Its aircraft are 
adorned with a lance motif. 





VP-26 ‘Tridents’ - ‘LK’ 


NAS Brunswick, Maine 
P-3C Update Ill 


VP-26 represents the third Navy squadron to 
bear that designation. The squadron 
received its first P-3B on 5 January 1966 
and became the Navy's first operational 
P-3B squadron. The ‘Tridents’ transitioned 
to the P-3C Update II in March 1979 and 
regularly flew missions in the Persian Gulf 
out of Diego Garcia during 1980, in 
response to heightened Soviet fleet 
movements. VP-26 flew many missions 
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P-3s are normally marked with the 
last three of the BuNo. on the side of 
the nose as an individual aircraft 
recognition. Brunswick wing aircraft 
additionally carry the number ina 
dark stripe at the top of the fin, as 
displayed by this VP-26 P-3C. 


during 1993 aimed at minimising the flow of 
arms into Bosnia. The squadron has made 
over 38 Orion major overseas deployments 
and made 16 deployments with the Update 
|| P-3C. It subsequently transitioned to the 
P-3C Update II.5 in 1993, and the Update III 
in 1994. 




















VPU-1 ‘Old Buzzards’ - 
(‘OB’) 

NAS Brunswick, Maine 
P-3B, P-3C 


The ‘Old Buzzards’, formerly called the 
‘Pirates’, operate specially configured 
Orions in support of fleet squadrons. 
Established on 1 July 1982, the squadron 
was then known as a Patrol Squadron, 
Special Operations and was formed for 


“unconventional maritime patrol” 


operations. VPU-1 beagn as a detachment 
of VP-26 in 1969 and became an individual 


unit in 1979. VPU-1 is now officially a 
Special Projects Patrol Squadron. VPU 
Orions often ‘appear’ as part of a Fleet 


squadron, with bogus tailcodes and BuNos. 
During the 1980s, VPU Orions often used 
so-called ‘laser dazzlers’ to foil optical 
observation. The squadron has also 
operated a mix of UP-3A and UP-3Bs, and 
took part in Desert Storm and Allied Force. 
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VP-5 ‘Mad Foxes’ - ‘LA’ 


NAS Jacksonville, Florida 
P-3C Update III 


The ‘Mad Foxes’ received their first three 
P-3As on 1 July 1966, and were the last 
leet squadron to operationally fly the SP-2E 
eptune variant. Only a year later, the 
squadron deployed to Vietnam, where it 
undertook Yankee Station patrols in the 
South China Sea, conducting open-ocean 
surveillance and anti-infiltration surveillance 
lights. ‘Mad Fox' Orions also provided night 
radar coverage to protect the carriers of 

TF 77 from fast patrol boats. 

VP-5 received the P-3A DIFAR upgrade in 
December 1971, then transitioned to the 
P-3C in February 1974. During 1986, several 
VP-5 Orions flew SAR missions following 








The VP-5 badge depicts a fox 
wielding a hammer. The squadron 
used AIP aircraft in Allied Force. 


the explosion of the space shuttle 
Challenger off the coast of Florida. Although 
possessing the upgraded P-3C Update II! 
aircraft, only one VP-5 Orion flew in Desert 
Storm, providing surface surveillance in the 
Mediterranean Sea near Egypt from its base 
at NAF Souda Bay, Crete. VP-5 has spent a 
considerable number of its major overseas 
deployments operating from bases in the 
Mediterranean (Sigonella, Rota and Lajes) 
and at Keflavik. In 1995, it undertook a 
tri-site deployment split between Keflavik, 
Puerto Rico and Panama, becoming the first 
patrol squadron to meet the operational 
requirements of the entire Atlantic. The 
‘Mad Foxes’ were the first East Coast 

















squadron to deploy with the AIP 
enhancement, which they subsequently 
took to Sigonella, Itay for operations over 
the Balkans. During Allied Force and 





associated operations, VP-5's Orions 

(P-3C Update III and Update III AIP) flew 
over 5,000 hours, including 458 operational 
sorties. 





VP-16 ‘War Eagles’ - 
‘LF’ 


NAS Jacksonville, Florida 
P-3C Update III 


Patrol Squadron Sixteen (VP-16) took 
delivery of its first P-3A in July 1964 and 
made the P-3's first operational deployment 
beginning in December 1964, when the 
squadron relieved VP-49 at Kindley AFB, 
Bermuda. In March of the following year the 
‘War Eagles’, then simply the ‘Eagles’, took 
part in the recovery operations of the 
Gemini 3 space capsule and, in 1966, 
repeated that task for the Apollo-Saturn 201 
project. 

1966 saw the squadron send a 
detachment to NAF U-Tapao, Thailand, 
flying surveillance and Special Ops patrols 
throughout the Tonkin Gulf. VP-16’s 1967 
deployment to NS Rota, Spain marked the 
Orion's first Mediterranean operations. All 
of VP-16's P-3As were fitted with DIFAR in 
January 1971, which they immediately took 
back to the Med. The ‘War Eagles’ began 
operating the P-3C in August 1973, and in 
1983 provided several aircraft for patrols 
around Grenada during Urgent Fury. VP-16 
received Update III Orions in October 1990. 








In 2000 VP-16 notched up its 36th year of Orion operations, and looks set to continue for many more. Although it had 
received Update III aircraft in 1990, it did not participate in Desert Storm. 





VP-45 ‘Pelicans’ — ‘LN’ 


NAS Jacksonville, Florida 
P-3C Update Ill 


Originally named the ‘Pelicans’, then 
renamed the ‘Red Darters' from 1968 to 
1980, the squadron returned to its original 
name in 1981. The last Atlantic Fleet 
squadron to operate seaplanes, VP-45 
transitioned to the P-3A in September 1963 
from the Marlin. During mid-1968, the ‘Red 
Darters' flew SAR missions in search of 
USS Scorpion (SSN 589) off the Azores, and 
later that year operated at NAS Sangley 
Point, Philippines, with a detachment at 
U-Tapao, Thailand, where it flew coastal 


VP-45 is the unit remembered for 
tracking an ‘underwater contact’ in 
Loch Ness in the 1980s. 


surveillance for Market Time operations. 
VP-45 transitioned to the P-3C in October 
1972 and, in 1983, began training to employ 
the Harpoon missile system. During August 
of that year, and again in the summer of 
1987, VP-45 Orions flew Harpoon-armed 
missions supporting Sixth Fleet activities 
near Libya. The ‘Pelicans’ supported the 
UN-sponsored blockades during Desert 
Shield, Desert Storm and Sharp Guard. 
VP-45 was the first East Coast P-3 squadron 
to receive the P-3C Update III package. 

The ‘Pelicans’ made 11 P-3A and 24 P-3C 
major overseas deployments. 
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VQ-2 ‘The Dons’/ 
‘Batmen’ —- ‘JQ’ 


NS Rota, Spain 
EP-3E, P-3C 


The ‘Batmen’ were established on 

1 September 1955 and now operate several 
EP-3E ARIES Ils. Over the years, the 
squadron, which is tasked with 
ELINT/SIGINT missions, has operated the 
EP-3B and EP-3E ARIES |. In 1991, VO-2 











VQ-2 EP-3Es wear a Sandeman figure on the fin, and are colloquially 


referred to as the ‘Spanish Spooks’. 





Patrol Wing 2 





VP-4 ‘Skinny Dragons’ 
- ‘YD’ 

MCAS Kaneohe Bay, Hawaii 
P-3C Update Ill 


VP-4 was redesignated as a patrol squadron 
on 1 September 1948 and began flying the 
Lockheed P2V-2 Neptune. On 11 March 
1966, the squadron received its first P-3As 
and completed its transition from the SP-2H 
on 1 August. In early 1967, VP-4’s Orions 
flew coastal patrols off South Vietnam 
during Operation Market Time, for which it 
received a letter of commendation for its 
assistance in the destruction of a 
Vietnamese trawler carrying weapons 
destined for the Viet Cong. The squadron 
deployed to Vietnam again in 1968, with 
Orions flying surveillance for the joint 
USAF/US Navy Yankee Team Operations in 
eastern and southern Laos. 


VP-9 ‘Golden Eagles’ - 
‘PD’ 

MCAS Kaneohe Bay, Hawaii 
P-3C Update III 


The ‘Golden Eagles’ were established in 
March 1951 at NAS Seattle, Washington, 
and immediately began flying the P4Y-2 
Privateer. Following a 10-year operational 
history with the P2V Neptune, the squadron 
received its first P-3As in January 1963 and 
became the first squadron to use the P-3 
operationally during a WestPac deployment 
in 1964, being stationed at Naha, Okinawa. 
In 1966, the squadron began transitioning 
to the P-3B, a process which took until May 
1967 to complete. The ‘Golden Eagles’ 
were the first Pacific squadron to be 
assigned the P-3B, VP-9's July 1966 
deployment to NAF Naha marked the first 
operational deployment of the P-3B in 


VP-47 ‘Golden 
Swordsmen’ - ‘RD’ 


MCAS Kaneohe Bay, Hawaii 
P-3C Update Ill 


When VP-47 moved from NAS Whidbey 
Island, Washington to NAS Moffett Field, 
California — in 1965 — it transitioned to the 
new P-3A. A deployment to NAF Naha, 
Okinawa, began on 10 January 1966. The 
squadron subsequently transitioned to 
P-3Bs, and on 1 July 1967 became the first 
Bullpup-equipped WestPac squadron to 
deploy when it departed again for Naha. In 
January 1970, VP-47 became the first 
operational Pacific Fleet squadron to be 
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VP-4 deployed to MCAS Iwakuni, Japan, 
in February 1971, focusing on ASW 
operations against the Soviet fleet vessels 
operating out of Vladivostok, USSR. The 
squadron's P-3As received the DIFAR 
upgrade in December 1973, which proved 
valuable during the next WestPac 
deployment. During 1976, four Orions from 


VP-9’s tail marking depicts an eagle 
about to throw a bomb. 


WestPac. From 1968 through 1972, VP-9 
made several deployments to the Far East, 
supporting Operations Market Time and 
Team Yankee. 

The squadron continued to operate the 
P-3B until transitioning to the P-3C Update | 
in July 1976. In 1984 it became the first 
patrol squadron to operate detachments out 
of Berbera, Somalia, and Al Masirah, Oman. 
Starting in November 1986, VP-9 deployed 
to Misawa, Japan, marking the first 
deployment of a P-3 squadron with the new 
APS-137 ISAR radar. During the squadron's 
1989 deployment to Alaska, the ‘Golden 
Eagles’ were also assigned the modified 
P-3C OTH/T Orion, called Outlaw Hunter, 
fitted with sophisticated GPS and satellite 
communications gear. Outlaw Hunter flew 
dozens of flights in Operation Desert Storm 
and provided valuable targeting information 


equipped with the P-3C and in June 1971 
became the first P-3C squadron to deploy to 
Adak, Alaska. 

During Desert Storm, the ‘Golden 
Swordsmen’ loaned several of its Orions to 
VP-48 for use in the conflict. Later that year, 
a detachment deployed to Panama to assist 
in counter-drug trafficking operations and 
made 562 surface contacts and two air 
contacts. VP-47 made 13 baseline P-3C 
deployments, and another 12 in P-3C 
Update Ills. 


This weathered Orion displays 
VP-47’s badge of an eagle’s head 
superimposed on a crossed sword 
and anchor. 


flew the EP-3E during Desert Storm, 
collecting valuable intelligence about Iraqi 
troop movements and positions, as well as 
radar sites. The unit's operations are 
performed largely in Europe and the 
Mediterranean, including regular 


detachments at NS Souda Bay, Crete. VO-2 
has also been highly active around former 
Yugoslavia through the Bosnia and Kosovo 
campaigns, aircraft usually flying from 
Sigonella. The squadron employs P-3Cs for 
training and support. 





VQ-2’s P-3C is often used to support the EP-3E mission aircraft, being 
employed to transport ground personnel and support equipment. 





VP-4 deployed to Kadena, Okinawa, during 
the 20 August to 9 September ‘Korean 
Crisis’, where they flew around-the-clock 
surveillance flights over the Sea of Japan 
and the Tsushima Straits. 

The squadron received the P-3B 
TACNAVMOD ‘Super Bee’ variant in 
February 1979, and in December 1981 








Hawaii-based units, like VP-4, come 
under the newly established 
PATWINGTWO. The move from 
Barbers Point to Kaneohe Bay was 
made in July 1999. 


equipped one P-3B with the Harpoon over- 
the-horizon/targeting system. After 
returning from a deployment to Kadena, the 
squadron began transitioning to the new 
P-3C Mod at NAS Moffett Field, CA. In 
December 1987 VP-4 flew SAR missions 
over the site of the downed Korean Air 
Lines (KAL) 747, after the jet was shot- 
down by Soviet fighters. In October 1988, 
the squadron was asked to participate in 
Project 225, which was the testing of the 
new Mk 50 Barracuda torpedo. 

VP-4 flew a total of 89 combat missions 
during Desert Storm, operating from bases 
in Masirah, Oman, and Diego Garcia. On 17 
January 1991, a VP-4 Orion vectored strike 
aircraft on 15 Iraqi patrol boats, resulting in 
the destruction of five and damage to 
seven. It also flew combat missions during 
1999's Operation Allied Force. 








in near-real time for Battle Groups operating 
in the Persian Gulf. VP-9 has made some 40 


major overseas deployments with the P-3 
Orion. 











VPU-2 ‘Wizards’ - (‘SP’) 


MCAS Kaneohe Bay, Hawaii 
P-3C 


The ‘Wizards’ fly the same Special Projects 
mission as VPU-1, focusing on special 
maritime threats throughout the Pacific and 
Indian Oceans. A Special Projects cadre was 
created in 1969, expanding throughout the 
1970s. On 15 November 1979 VP-4 
established a Special Projects detachment, 
which became an independent unit on 16 
July 1982. On 27 March 1996 the unit was 
raised to its current squadron status. 


This P-3C is one of the special 
missions aircraft assigned to VPU-2. 
Although the unit has a tailcode 
assigned, its aircraft usually fly 
unmarked or wearing the codes of 
other VP squadrons. 
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VP-1 ‘Screaming 
Eagles’ - ‘YB’ 


NAS Whidbey Island, Wash. 
P-3C Update Ill 


Established as Bombing Squadron One 
Hundred and Twenty Eight (VB-128) in 
1943, the ‘Screaming Eagles’ were 
redesignated as Patrol Squadron One (VP-1) 
on 1 September 1948. The squadron 
received its first P-3B in July 1969, replacing 
the aging SP-2H Neptune, and was the last 
fleet squadron to transition from the 
Neptune. VP-1 received its first P-3B DIFAR 
aircraft in November 1972 before deploying 
to NAS Cubi Point and U-Tapao, Thailand, in 
support of naval operations in Vietnam. 

VP-1 upgraded to the P-3B TACNAVMOD 
standard in July 1979 and the following 
spring flew missions, along with VP-26, as 


VP-1 has flown several interesting 
missions in recent years, including 
law enforcement sorties in Central 
America. In Allied Force its aircraft 
undertook armed surveillance 
flights. 


tensions grew in the Middle East during the 
Iranian Hostage Crisis. The squadron 
received additional P-3Bs (‘Super Bees’) in 
March 1982, which operated with VP-1 until 
its first P-3C arrived in 1984. In August 
1990, VP-1 deployed on 72 hours’ notice to 
NAF Diego Garcia, where air crews 
immediately began flying reconnaissance 
missions in support of Desert Shield, 
following the Iraqi invasion of Kuwait. Two 
detachments were maintained; one four- 
aircraft/four-crew Det at Masirah, Oman, 
and one two-aircraft/two-crew Det at 
Jeddah, Saudi Arabia. 


After transitioning to the P-3C Update II! 
in February 1991, VP-1 flew extensive anti- 
drug operations (Law Enforcement 
Operations) in Central America with two- 
aircraft Dets flying out of Howard AFB, 
Panama. In September 1996, the squadron 





flew escort and surveillance missions in the 
Persian Gulf as part of Desert Strike and in 
November of the following year flew the 
first Maverick-armed P-3 surveillance flights 
over the Adriatic. VP-1 flew combat 
missions during Allied Force. 





VP-40 ‘Marlins’ - ‘QE’ 


NAS Whidbey Island, Wash. 
P-3C Update Ill 


The ‘Fighting Marlins’ were established at 
NAS San Diego, California, in January 1951 
as a seaplane squadron operating the 
PBM-5 Mariner. The squadron saw service 
in Korea and transitioned to the P-3B when 
it relocated to NAS Moffett Field in 
November 1967. VP-40's first deployment 
with the Orion was to MCAS |wakuni, 
Japan in 1969, where it flew operations 
supporting the Vietnam effort, and also 
surveillance patrols over the Sea of Japan 
and Sea of Okhotsk. 

The squadron's July 1971 deployment to 
Okinawa marked the first WestPac 
deployment of the P-3B DIFAR. As with 
VP-4, VP-40 flew SAR missions in search of 
survivors and the flight recorders from 
KAL 007 in 1983. The squadron transitioned 
to the P-3C in September 1974, and to the 
Update III in July 1985. Interestingly, it 


transitioned back to the Update II.5 for a 
short period in 1993 before returning to the 
Update II! configuration. 
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The Marlin of VP-40’s badge is one of the best known P-3 markings. The 
squadron is one of three patrol units at Whidbey Island, the fourth unit 
being the electronic reconnaissance outfit, VQ-1. 





VP-46 ‘Gray Knights’ - 
‘RC’ 

NAS Whidbey Island, Wash. 
P-3C Update Ill 


On 6 January 1964 VP-46 became the first 
Pacific Fleet squadron to transition to the 
P-3A, and in June 1965 flew missions based 
out of the Philippines in support of Market 
Time. The squadron trained on the Bullpup 
missile system with its P-3Bs during 
December 1966 and made its final Vietnam 
deployment in 1972, based at MCAS 
Iwakuni, Japan, with a detachment at NAS 


Cubi Point. The squadron transitioned to the 
P-3C Update | in January 1977 and to the 
Update II in February 1986. In March 1990, 
it transitioned to the P-3C Update III. 

A three-aircraft/four-crew detachment 
was established at Masirah, Oman, during 
Desert Shield and Desert Storm. VP-46 has 
flown all P-3C Update variants, including 13 
deployments with P-3C Update Is, all of the 
latter to WestPac, the Gulf or Indian Ocean. 





The Whidbey-based Orion units 
were originally based at Moffett 
Field. This unmarked VP-46 aircraft 
is seen visiting Nowra in Australia. 








VQ-1 ‘World Watchers’ 
- ‘PR’ 

NAS Whidbey Island, Wash. 
EP-3E, UP-3B, P-3C 


Established at the same time as VQ-2, the 
‘World Watchers’ used to be based at NAF 
Atsugi, Japan. From the early 1970s the 
squadron was based at NAS Agana, Guam, 
operating detachments out of Bahrain 
during Desert Storm. The unit’s home base 
subsequently moved to Whidbey Island, 


from where operations are conducted in 
support of the Pacific Fleet. The squadron 
has operated the EP-3B and EP-3E ARIES | 
and now flies the ARIES II configuration 
(since 1994) for its primary role of Elint- 
gathering. During Desert Storm the 


squadron flew over 1,400 combat hours and 


posted a 100 per cent mission-capable rate. 
Missions included strike support, CSAR, 
communications and over-the-horizon 
targeting. The squadron operates a det at 
Misawa, and has maintained a presence in 
the Persian Gulf since 1992. 
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One of the last vestiges of high-visibility colours can be found in the VQ 
squadrons. This EP-3E displays VQ-1’s well-known bat emblem. 


Reserve Patrol 


ing (RES 


Lise) 


Like its Atlantic Fleet counterpart, VQ-1 operates a P-3C for support and 


training. The ‘PR’ tailcode led to the unit nickname ‘Peter Rabbit’. 





VP-62 ‘Broad Arrows’ - 
‘LT’ 

NAS Jacksonville, Florida 
P-3C Update Ill 


VP-62 emerged from the major 
reorganisation of the Naval Air Reserve in 
1970 and represented the merging of 
assets from VPs 67F1 and 7F2. The 
squadron received its first Orions in July 
1971 and the P-3A DIFAR in November 
1972. During the 1970s, the ‘Broad Arrows’, 
as they were named in 1976, made several 
deployments and detachments to various 
bases throughout the Caribbean, flying 
counter-drug operations as well as the 
Orion’s main trade - ASW. 

The squadron received its first P-3Bs in 
May 1979, which were upgraded to the 
TACNAVMOD standard in the fall of 1983, 
adding IRDS and Harpoon launch capability. 
VP-62 completed transitioning to the P-3C 
Update II] on 31 March 1989, and became 
the first Reserve squadron to be equipped 
with the current fleet aircraft. On 14 June 
1988, VP-62 became the first reserve 
squadron to live-fire an AGM-84 Harpoon 
missile during fleet exercises, reporting a 
direct hit on a barge target. In May 1993 the 


squadron became the first reserve squadron 
to have a female assigned as a member of 
the flight crew. 





VP-62’s ‘broad arrow’ symbol was originally worn in blue and yellow, and 


much larger. This aircraft is seen carrying a Harpoon and with its FLIR 


deployed. 





VP-64 ‘Condors’ - ‘LU’ 


NAS Willow Grove, Penn. 
P-3C Update Il 


Formed from Reserve VPs 66W1-W3, 
21W4, 26W5 and 23W6, VP-62 was initially 
equipped with SP-2H Neptunes. The 
squadron transitioned to the P-3A DIFAR 
during the June 1973 to June 1974 time 
frame, and deployed in 1977 to the 
Mediterranean for ASW operations with 
CTG 84.3. Transition to the P-3A 
TACNAVMOD began in October 1982. Now 
flying the P-3B TACNAVMOD, the 
squadron's Orions flew support for 





operations over Bosnia in 1993 and in 
January through March 1994 provided 
surveillance for Operation Support 
Democracy against Haiti. The last transition 
occurred in April 1994 to the P-3C Update II. 
The ‘Condors’ have flown the P-3A DIFAR 
and P-3A TACNAVMOD on 20 of their 
25-plus deployments. 


Willow Grove has retained its active 
status, despite the recent closure of 
other Reserve P-3 bases (Glenview, 
Memphis, Washington, Moffett, 
South Weymouth and Detroit). 
VP-64 is one of two units based 
there. Note the full-colour condor. 








VP-65 ‘Tridents’ - ‘PG’ 


NAS Point Mugu, California 
P-3C Update Ill 


The ‘Tridents’ were formed from the 
remnants of seven prior reserve squadrons, 
namely: VP-65L1-L3, -22L7, -19L4, -6L5 and 
-40L6, and flew the SP-2H Neptune. VP-65 
was a late-comer to the Orion, not 
transitioning until January 1975. One of the 
squadron's highlights was ASW training 
against Soviet submarines during its 
WestPac deployment in 1984. During 1991, 
the squadron received its first P-3B 
TACNAVMOD aircraft, which it flew until 
1994, when it transitioned to the P-3C 
Update II.5. The squadron made 11 P-3A 
deployments and 6 deployments with the 
P-3B TACNAVMOD. 


VP-65 is one of two P-3 units to 
share the ‘Tridents’ name (the other 
being VP-26). Additionally, Seahawk 
squadron HS-3 use the name, as did 
recently disbanded HSL-32, 
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Left: This P-3C wears the ‘Liberty 
Bell’ markings of VP-66. Note the 
enlarged nose code. Until recently 
the US Naval Reserve Orion fleet 
operated as two wings (RESPAT- 
WINGPAC, or PATWINGFOUR, and 
RESPATWINGLANT). In April 1999 
the two headquarters (at Moffett 
and Norfolk) combined into a single 
Reserve Patrol Wing HQ at Norfolk, 
to control the activities of all USNR 
P-3C squadrons. 

















VP-66 ‘Liberty Bells’ - transitioned to the P-3A TACNAVMOD in ie] 
‘LV’ February 1982 and made several 
deployments during the 1980s to the 
. Caribbean and Keflavik. In 1990, the 
NAS Willow Grove, Penn. squadron traded in its older Orions for the 
P-3C P-3B TACNAVMOD with its improved 


engines and avionics. In 1994, the squadron 
received two EP-3Js from the then- 
disestablished VAQ-33, and later flew 
missions in support of US and NATO 


VP-66 was established on 1 November 1970 
as the ‘Flying Sixes’ and flew the SP-2H. 
From 1975 through 1980, the squadron 
adopted the name ‘Dicemen’, but changed operations in Bosnia and Haiti. It acquired 
to the ‘Liberty Bells’ in 1981. VP-66 P-3Cs in 1994. 


Right: Between 1993 and 1997 VP-66 operated the two EP-3J aircraft, before 
they were transferred to newly formed VQ-11. Used to provide a realistic 
ECM environment for training, the aircraft carried extensive onboard 
jamming equipment, and additional pods, as illustrated. 

















VP-69 ‘Totems’ - ‘PJ’ 


NAS Whidbey Island, Wash. 
P-3C Update Ill 


The ‘Totems'’ originally flew the SP-2H 
Neptune and were formed from VP-60T1 at 
NAS Whidbey Island. VP-69 began 
transitioning to the P-3A on November 1975 
and, in 1981, a five-aircraft detachment flew 
111 missions over the South China Sea 
searching for Vietnamese refugees. The 
P-3A TACNAVMOD became the squadron's 
aircraft in January 1987, although it quickly 


‘Triple Nuts’ wears the complicated 
badge of VP-69. The name and 
badge reflect the squadron’s basing 
in the Pacific Northwest, home to 
the Indian tribes which traditionally 
used totem poles. 


transitioned to the P-3B in January 1990. In 
October that year, the squadron delivered 
the last P-3A Orion to the Naval Aviation 
Museum in Pensacola, Florida. The 
‘Totems’ transitioned to the P-3C Update | 
in 1991 and the Update III in 1995. 








VP-92 ‘Minutemen’ - 
‘LY’ 

NAS Brunswick, Maine 
P-3C Update II.5 


The ‘Minutemen’ have flown the Orion 
since 1975 when they transitioned from the 
SP-2H to the P-3A DIFAR. In 1984, the 
squadron transitioned to the P-3B 
TACNAVMOD, and in 1991 to the P-3C 
Update ||, which they later flew in Operation 
Maritime Guard against the former republic 
of Yugoslavia, from July through August of 
993. These missions included Rockeye- 
and Harpoon-armed reconnaissance flights 
and use of the Remote Imaging 
Transmission System. The squadron 
ransitioned to the P-3C Update II in July 
991 and later to the P-3C Update II.5. The 
squadron has made over 25 major overseas 
deployments. 











Three of the four main active-duty 
P-3 bases also support a Reserve 
unit. Brunswick’s reserve unit is 
VP-92, veteran of the Bosnia conflict. 








VP-94 ‘Crawfishers’ - 

| ig 

NAS New Orleans, Louisiana 
P-3C Update II.5 


Nicknamed the ‘Crawfishers’, VP-94 was 
the last of the currently active Reserve VP 
squadrons to acquire the Orion, in October 
of 1976. In subsequent years the squadron 
flew the P-3B TACNAVMOD (1984) and the 
P-3C Update II.5 (1994). VP-94 has flown in 
support of Maritime Guard operations in the 
Adriatic and Operation Sharp Guard. It has 
also supported Support Democracy and 
Able Mariner against Haiti. 


VP-94’s badge consists of a crawfish 
holding a submarine in one of its 
claws. 





Lockheed Martin P-3 Operators — United States 





Test and research units 


VX-1 forms an important bridge 
between the manufacturers and 
NAWC trials organisation, and the 
front line/training organisation. 


VX-1 ‘Pioneers’ — ‘JA’ 


NAS Patuxent River, Md. 
P-3C 


Established on 1 April 1943, VX-1 is one of 
two squadrons (the other being VX-9) 
assigned to the Commander, Operational 
Test and Evaluation Force 
(COMOPTEVFOR) which is headquartered 
at Norfolk, Virginia. VX-1 resides at NAS 
Patuxent River, allowing close these roles, passing on its recommended 
communication with the NAWC-AD test changes to the front line and to the training 
fleet. organisation. 


VX-1's mission is to undertake 
operational ‘real world’ evaluation of 
equipment and weapons intended for USW 
(under-sea warfare), electronic 
reconnaissance and strategic 
communications roles. The squadron also 
monitors, refines and devises tactics in 








NAWC-AD is entrusted with trials and 
evaluation programmes concerned with 
aircraft and aircraft systems on behalf of 


Naval Air Warfare 
Center - Aircraft 


IVICl Naval Air Systems Command. Two of its 
Division Hi constituent squadrons operate the 
# NP-3D Orion. Testing for the P-3 and related 
‘it al aceali River, Md. systems is handled by the Naval Force 


Aircraft Test Squadron (NFATS), which 








operates a number of NP-3Ds configured 
for various test programmes. 


BuNo.153443, previously served with the 
NRL-FSD as the RP-3C E/ Coyote, and is 

A single NP-3D is assigned to the Naval equipped as a high-technology flying 
Test Pilots School. This aircraft, classroom with APG-68 (F-16) radar. 


NAWC-AD’s varied Orion fleet mostly flies under the catch-all NP-3D 
designation. The aircraft below left serves with the Force Aircraft Test 
Squadron, while that below is assigned to the Test Pilots School. 








The Naval Air Warfare Center - Weapons 
Division (NAWC-WD) is headquartered at 
China Lake, California, and is tasked with 
weapons trials. NAWC-WD's Orions are 
operated by the Naval Weapons Test 
Squadron — Point Mugu and were formerly 


Naval Air Warfare 
Center - Weapons Div. 


NAS Point Mugu, California 
NP-3D 





facing telemetry arrays. NWTS-PM's other 
two aircraft (BUNos 150524 and 150525) do 
not have the fin fairing. The NP-3D fleet 
supports a wide range of missile tests over 
the Pacific Test Range, providing tracking, 
telemetry relay and impact location. 


flown by the Pacific Missile Test Center. 
The unit operates five NP-3D Orions, 
including three (BuNos 150499, 150521 and 
150522) with a large ‘billboard’ fairing 
projecting from the leading edge of the fin. 
Of these, two are configured with side- 





Above is one of NWTS-PM’s Tomahawk-configured ‘billboard’ NP-3Ds, 
while at left is the aircraft configured for carriage of the AMPS system. 





From its headquarters in Washington, D.C., 
the NRL has had a dedicated flight of 
aircraft assigned since 1965, operating from 
Patuxent River on a variety of geophysical 
research programmes. These have included 
research into polar ice, magnetic field and 
ocean currents, in particular their thermal 
and acoustic properties. Such research is of 


Naval Research 
Laboratory, Flight 
Support Detachment 


NAS Patuxent River 
NP-3D 





The NRL continues fo fly some of VXN-8’s former missions, including 
magnetic research using NP-3D BuNo. 158227, seen here at Darwin, 
Australia. 
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being assumed by the NRL-FSD. 

Today the NRL-FSD maintains a fleet of 
NP-3Ds in a variety of configurations for test 
and survey programmes aimed at both 
military and civilian scientific projects. 
Among the aircraft assigned is an NP-3D 
with a rotodome. 


particular interest to the USW world. 
Originally known as the Oceanographic 
Air Survey Unit (OASU), the unit was 
redesignated as Oceanographic 
Development Squadron VXN-8 ‘World 
Travellers’ ('JB’ tailcode) in 1969. This 
squadron was disestablished on 1 October 
1993, some of its aircraft and missions then 





BuNo. 153442 (ex-P-3B) has served with the NRL for many years, but has 
recently acquired a P-3AEW-style rotodome for radar/CEC trials. 


Naval Air Stations ( 


Lockheed Martin P-3 Operators — United States 





Three Naval Air Stations have Orions 
assigned to operate in the Executive 
Transport role, providing VIP/staff transport. 
In the Atlantic there is a single aircraft 
assigned to Keflavik, Iceland, and another at 
Sigonella, Italy, supports the Mediterranean 
command, detached from VP-30. Two 
aircraft at Kaneohe Bay support the Pacific. 


The principal role is to transport admirals 
and their staff to other headquarters: for 
instance, the Keflavik aircraft is regularly 
seen in the UK and in Washington, while 
the Kaneohe Bay aircraft are regular visitors 
to the US mainland and fleet headquarters 
in Japan. The aircraft are a mixture of 
UP-3As and VP-3As. 


NAS-assigned Orions are at Kaneohe Bay (VP-3A, below), Keflavik (UP-3A, 
right) and Sigonella (VP-3A, below right). The Executive Transport fleet is 
under review for replacement by more modern aircraft. 














National Oceanographic and Atmospheric saisone tneicninomn 


The NOAA is an agency within the US 
Department of Commerce, charged 
primarily with weather forecasting, 
ecological monitoring and forecasts, and 
maritime navigation support. As part of its 
large ongoing meteorological research 
effort, the NOAA operates two WP-3Ds 
(BuNo. 159773/N42RF and BuNo. 
159875/N43RF) on a variety of weather- 
related tasks. These include weather 
modification trials and general research into 
weather patterns. Better known are their 
‘hurricane-hunting’ activities during the 
cyclonic season, when they regularly fly 
through storms to record hurricane activity 
for research, and to assess the predicted 


path and strength of particular storms to aid 
forecasting. 

The pair is based at MacDill AFB, Florida, 
reflecting the area of the US most 
commonly hit by hurricanes, although they 
are regularly ‘on the road’ to fulfil their trials 
duties. 


Having operated from Miami since 
delivery in 1975/76, the WP-3Ds 
moved to MacDill AFB in January 
1993, right in Florida’s ‘Hurricane 
Alley’. The pair is being updated 
with new systems, including the 
AMPS multi-sensor pod system. 








US Customs Service 


The USCS, part of the Department of the 
Treasury, began operations of its Air and 
Marine Interdiction Programme in 1971, 
with the aim of using aircraft to help stem 
the flow of illegal drugs into the United 
States across the southern border and 
across the Caribbean. In the mid-1980s the 
USCS took four redundant P-3A Orions and 
fitted APG-63 radar (from the F-15 Eagle) 
and infra-red detection equipment to boost 
its capability against low-flying light aircraft 
being used by traffickers. The four aircraft 
were: BuNo. 150514/N18314, BuNo. 
151390/N15390, BuNo. 151395/N16295 
and BuNo. 152170/N16370. Although 
officially designated UP-3A, the aircraft are 
usually referred to as P-3A(CS). 

Experience with the P-3A(CS) and use of 
the E-2 Hawkeye on loan from the US Navy 
led to the USCS becoming the first 
customer for the P-3 AEW&C, which 
combined the Orion airframe with the 
Hawkeye radar system. An order for one 
AEWA&C plus an option for three more was 


placed in May 1987. In USCS service the 
AEWA&C is nicknamed the ‘Dome’, while 
the UP-3A is termed the ‘Slick’ 

The first AEW&C aircraft (N145CS, ex- 
RAAF P-3B and N91LC, the AEW 
aerodynamic prototype) flew on 8 April 


1988 with APS-125 radar installed, although 


it was later fitted with the APS-138. It was 
delivered to the USCS at NAS Corpus 
Christ, Texas, on 17 June 1988 with the 


name Blue Eagle. The three further options 


were made firm, resulting in the second 
AEWA&C aircraft (N146CS, ex-RAAF), Blue 
Eagle II, being delivered in June 1989, with 
APS-138 from the outset. The third and 





fourth aircraft (ex-USN P-3Bs BuNo 152722/ 
N147CS and BuNo 154575/N148CS) were 
delivered on 26 June 1992 and 26 May 
1993, respectively. 

All eight USCS Orions operated from 
NAS Corpus Christi, but their area of 
responsibility was considered too large. 
Accordingly, the decision was made to 
procure a second similar squadron to 
operate Orions from NAS Jacksonville, 
Florida, with the Caribbean as its principal 
area of operations. The Corpus Christi 
squadron could then concentrate on the 
southern land border and Gulf coast. 

To equip the squadron a further four 
P-3A(CS) and four P-3AEW&Cs have been 
ordered, deliveries of which have begun. All 
eight should be in service by 2003. 

Operations began from Jacksonville in 
September 1999, with an eventual fleet of 
four ‘Domes’ and four ‘Slicks’ being 
envisaged for both bases. 


N148CS was the last of the original 
USCS P-3AEWEC batch. Four more 
‘Domes’ are now being delivered. 





US Forest Service (Aero Union) 


Twelve redundant P-3As were acquired by 
the US Forest Service in 1989, of which 
nine were allocated to the Aero Union 
Corporation of Chico, California, which 
converted them for fire-fighting. Two were 
allocated to Hawkins and Powers (Greybull, 
Wyoming) and one to Black Hills Aviation 
(Alamogordo, New Mexico), although these 
three were not converted and were 
subsequently taken back by the USFS. 
Aero Union now operates eight 
P-3A/RADS IIs (also known as Aerostars), 
alongside modified Neptunes and C-54s. 


The Orions fly under contract to the US 
Forest Service and wear large two-digit 
USFS codes on the tail: these are 00, 20, 
21, 22, 23, 25, 26 and 27. Although based at 
Chico, the RADS II fleet is regularly 
deployed away during the fire season. USFS 
24 was lost in a crash on 6 October 1991. 


RADS Il-equipped P-3A USFS ‘22’ is 
ex-BuNo. 151387. In addition to the 
flying aircraft, Aero Union holds a 
number of P-3As for spares recovery. 
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Georgia endured a volatile decade in the 1990s, and with little or 
no money for anything other than keeping its few aircraft in 


Georgian air force 


flying order, the air force could not expand. In the new decade, 
however, the air arm hopes to acquire more aircraft to build up its 


operations and capabilities. 


he former Soviet republic of Georgia 
i stands in the war-torn Caucasus region, 
straddling the worlds of Islam and 
Christianity. To the north lies Russia, including 
the breakaway republic of Chechnya, while to 
the south and east Georgia borders Turkey, 
Armenia and Azerbaijan. Georgia itself became 
independent on 9 April 1991. However, the 
land of 5.5 million people (Orthodox Christian 
majority) was soon divided along ethnic lines, 
with the territories of Adjaria and Abkhazia 
(both on the Black Sea coast) and South Ossetia 
attempting to break away. An uneasy ceasefire 
was reached in April 1994, with the positioning 
of Russian peacekeeping troops. The Russian 
military still controls the important Black Sea 
bases at Batumi (Adjaria) and Sukhumi 
(Abkhazia). Sparring between Abkhazia and 
Georgia has continued, the separatists having 
acquired a few aircraft from October 1992 to 
support their operations, and both sides have 
lost aircraft to ground fire. Georgia reported 
that two Su-27s were being flown by Abkhazia, 
although this appears unlikely. 


Georgian forces number around 25,500, of 


which 17,000 are ground troops, 2,500 are 
airborne assault troops, 3,500 are in the navy 
and 2,500 serve in the air defence forces. The 
re-equipment of the air force has been declared 








a priority, but the budget of US$94 million is 
not sufficient to maintain an adequate force 
level. General Valeri Nakopia is the comman- 
der-in-chief of the air force, a veteran of the 
MiG-15, -17, -21, -23, -27 and Su-25. Colonel 
Gogishvili is commander of the No. 44763 
military unit which operates all of the Georgian 
air force’s aircraft. There are three air force 
bases: Kopinari, Marneuli and Telavi, the last a 
helicopter base. Aircraft also use Tbilisi interna- 
tional airport. Only Marneuli is currently oper- 
ational, this being a former Soviet Su-15 
‘Flagon’ interceptor base, although the facilities 
were left in a poor condition. A few ‘Flagon’ 
wrecks were also left behind. 

Bearing in mind Georgia’s mountainous 
terrain, a helicopter force is a natural priority, 
but in early 2000 only two were operational. 
Coded 01 and 02 and painted in a VIP scheme, 
a single Mi-8 and Mi-8MTV are flown exten- 
sively in the transport, VIP and rescue roles, 
usually from Tbilisi airport. Additional rotary- 
wing equipment is expected to enter service 
soon, in the form of refurbished Mi-2s, Mi-8s, 
Mi-24s and US-supplied Bell UH-1s. 

In April 2000, operational fixed-wing equip- 
ment consisted of one Yak-18T and small 
numbers of Yak-52s and L-29 Delfins for train- 
ing, and seven or eight Su-25K ‘Frogfoot’ 









Top: Georgia’s only combat equipment is the 
Su-25K ‘Frogfoot’, a handful still flying from 
Marneuli. Several Su-25s were lost in the battles 
with Abkhazia. 


Above: Colonel Gogishvili, Marneuli unit 
commander, stands with other air force 
personnel in front of a ‘Grach’ (rook). 


attack aircraft. One Su-25UBK two-seater is 
also in use. For transport purposes, the air force 
can draw on elements of the civilian fleet to 
provide Yak-40s, an An-26 and Tu-134s. The 
government also operates a single Tu-134. 


State aircraft factory 

Established as factory no. 31 in 1941, what is 
now the Tbilisi Aviation State Association has 
built many thousands of aircraft (2,086 
LaGG-3s, 1,003 Yak-3s, 322 Yak-15s, 
430 Yak-17s, 313 Yak-23s, 242 MiG-15s, 
876 MiG-17s, 2,000 MiG-21s) and missiles 
(30,000 R-60s and 6,000 R-73s). In 1979 it 
began production of the Su-25 ‘Frogfoot’, 
building 825. The Su-25K (export single- 
seater), Su-25BM (target-tug), Su-25T (upgrad- 
ed single-seater) and Su-25UKB (export 
two-seater) theoretically remain ‘in production’, 
although it is not thought that any new 
airframes have emerged. Sukhoi production was 
moved to Ulan-Ude after Georgia gained its 
independence. Nevertheless, the Tbilisi plant 
continues to work on Su-25, MiG-21 and 
missile overhaul work, and two MiG-21s 
previously assigned to the factory as trainers are 
now being refurbished and will soon be deliv- 
ered to the air force to provide a limited air 
defence capability. 
Elio Viroli and Stenio Bacciocchi; 
additional material by David Donald 


A single Su-25UBK two-seater is in service. 
Virtually all two-seaters were built at Ulan-Ude, 
but the Thilisi factory also produced a few. The 
Georgian ‘Frogfoot’ fleet came from undelivered 
aircraft remaining at the Tbilisi plant after 
independence. 


Seen at Thilisi airport are the two ‘Hips’ 
(below) which are the only operational 
helicopters. In the foreground is the 
Mi-8MTV (Mi-17). Both helicopters wear a 
unit badge (left) on the starboard side. 
Several machines, including an Mi-2 
(right, wearing civil registration), Mi-8s 
and Mi-24s await refurbishment for 
military duty. 


Georgian air force 


The small trainer fleet is at Marneuli, and is in good condition and regular 
use. The two main types are the Yak-52 (left) and Aero L-29 Delfin (above). 
They are kept in the grass/soil-covered hardened shelters vacated by 
Su-15s when Soviet/Russian forces departed in 1991. Georgia retains a 
number of additional aircraft, including at least one An-2, that could be 
resurrected for use should sufficient funds become available 





A-4AR 
Fightinghawk 


‘Los Halcones’ renew their talons 





Left: A-4B C-222 was a Falklands 
veteran, having been returned 
from overhaul in time to see 
action. There was no time to 
paint camouflage on it, and it 
flew in an overall grey scheme, 
leading to it being nicknamed ‘El 
Tordillo’ (the dapple grey horse). 





The introduction of the McDonnell Douglas OA/A-4AR 
Fightinghawk into the Argentine Air Force (Fuerza Aérea 
Argentina — FAA) represents an important step on the road 


Main picture: The A-4AR offers 
the FAA a state-of-the-art 
nav/attack system in a cheap to 


to that service’s modernisation. Descendants of the old 

Skyhawks that fought with honour and pride for the FAA 
during the Malvinas/Falklands conflict of 1982, these new 
aircraft will serve in the same unit, the V Brigada Aérea, 


for decades to come. 


n 31 October 1966, 12 Douglas A-4B 
OC seers in the colours of the 

Argentine Air Force were delivered to 
Grupo 5 ‘Los Halcones’ (The Falcons) of the 
V Brigada Aérea, at Base Aérea Militar (BAM, 
Military Air Base) Villa Reynolds, in the San 
Luis province. The aircraft were designated 
A-4Ps due to the modifications they had under- 
gone, although the Air Force continued to call 
them A-4Bs. The Skyhawks replaced the last 
Avro Lancaster and Lincoln bombers in this 
unit, although they were replaced in the 
bomber role in 1971 by the BAC Canberras of 
the II Brigada Aérea. During the following 
years, a total of 49 aircraft (C-201 to 250) 
entered service, C-203 having crashed in the 
United States during a training flight. 

The Skyhawks were the first Argentine 
aircraft capable of inflight refuelling, although 
there were no tankers available, the first 
Lockheed KC-130H being delivered in 1978. 
Air-to-air refuelling was only possible with a 
buddy pack, which hung from the centreline 
hardpoint. Another peculiarity was the reten- 
tion of the naval arrester hook; they were used 
as an emergency measure, so the base’s runway 
was fitted with arresting cables like a carrier. 

To replace the veteran North American 
F-86F Sabre, the IV Brigada Aérea at Mendoza 
received 25 A-4Cs in 1975, filling the original 
quota of Skyhawks. These aircraft were deliv- 
ered directly from the MASDC (Military 
Aircraft Storage and Disposition Center) at 
Davis-Monthan AFB in Arizona. Furthermore, 
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the Comando de Aviacién Naval (COAN) 
received 16 A-4Qs (modernised A-4Bs) in 
1971, to operate aboard the aircraft-carrier 
ARA Veinticinco de Mayo. Eight A-4Bs were 
purchased for spare parts. 


Skyhawks attack 

In 1982, the Malvinas/Falklands War with 
Britain began, and Argentine Skyhawks entered 
combat for the first time. The A-4Bs of the 
V Brigada were deployed to BAM Rio Gallegos 
and the A-4Cs to BAM San Julian, although 
later the A-4Bs joined the A-4Cs of the 
IV Brigada. 

The first sorties were conducted on 1 May, 
including one in which an A-4C carried Shafrir 
air-to-air missiles, but no contact was made 
with the British. On 12 May the A-4Bs 
attacked HMS Brilliant and HMS Glasgow, 
taking the latter out of combat, although at the 
cost of four aircraft. On 21 May, the day British 
troops landed at San Carlos, the A-4Bs and Cs, 
together with the A-4Qs of the navy, struck 
again, participating in the sinking of HMS 
Ardent and crippling HMS Argonaut. In follow- 
ing days, RFA Sir Lancelot and HMS Antelope 
were damaged, while HMS Coventry was 
destroyed and sunk in only 28 minutes. On 
30 May one of the most epic missions of that 
war was conducted, in which four A-4Cs and 
two Super Etendards of the COAN participated 
in the attack on the British aircraft-carrier HMS 
Invincible, losing two Skyhawks. On 8 June the 
Skyhawks were responsible for probably the 


operate and easy to maintain 
airframe. Despite its age, the 
Skyhawk is still an agile 
performer, and its small size 
makes it difficult to see during 
air combat. 





darkest day experienced by the British fleet 
during the conflict, when they sunk RFA Sir 
Galahad and put RFA Sir Tristram out of 
combat. 

In the course of the brief war, the Skyhawks 
flew a total of 282 combat sorties, losing 19 
aircraft and 17 pilots but winning honour for 
the Argentine military that will never be erased. 
The A-4Cs, only a few of which remained, 
joined the A-4Bs of the V Brigada Aérea during 
1983. From then, the Fuerza Aérea Argentina 
began to think about a replacement for the 
type. Exercises continued and, in some respects, 
the Skyhawks were modernised. 

On 15 March 1999, four A-4Bs and two 
A-4Cs made their last operational flight during 
a ceremony at BAM Villa Reynolds. 


A new era: the Fightinghawk 

In the early 1990s the Fuerza Aérea 
Argentina started to consider types to replace 
the A-4B/C, showing particular interest in the 
F-16 Fighting Falcon and the F/A-18 Hornet. 
An embargo dating from the Falklands War was 
still in place, however, and the US refused to 
sell these advanced weapon systems, offering 
instead 54 McDonnell Douglas A-4Ms at a 
token price. By March 1993, when the contract 
for the aircraft was signed, the price had risen 
and the quantity had dropped, so that the 
Fuerza Aérea Argentina paid US$70 million for 
32 A-4Ms and four OA-4Ms, An important 
aspect of this purchase was the cancellation by 
Argentina of the Céndor missile programme: 


Below: Ideally Argentina would have 
purchased F-16s, but the export of these 
aircraft was barred by the US. With the 
A-4AR the FAA has acquired many of the 
capabilities of the F-16. This aircraft is 
seen prior to the relocation of the white 
ADF antenna from below the nose to the 
top of the spine hump, just aft of the large 
blade antenna. 





Below: Old meets new at Villa Reynolds - an A-4AR poses next 
to its predecessor, the A-4B, offering a good opportunity to 
compare the two Skyhawk variants. The redesigned nose of the 
Fightinghawk, necessary to house the ARG-1 radar, is evident. 





A-4AR Fightinghawk 





this had been an essential stipulation by the 
United States for the deal to proceed. 

The new Skyhawks were selected at the 
AMARC (Aerospace Maintenance And 
Regeneration Center) at Davis-Monthan AFB 
by personnel of the V Brigada Aérea, 
commanded by Vicecomodoro Oscar G. 
Sanchez. Development of the modernisation 
programme began immediately, conducted by 
Comodoro Horacio Mir Gonzalez, and the 
A-4M Skyhawks were designated A-4AR 
Fightinghawk. Initially, Smith Industries in the 
United States was selected to carry out the 


Apart from the obvious second seat, the OA-4AR 
differs from the single-seat aircraft in only one 
major respect - the fitment of the lower-powered 
J52-P-8A engine instead of the J52-P-408. The 
aircraft were previously OA-4M FAC platforms. 





modernisation programme for the FAA. 
However, in 1994 the Lockheed Martin 
Company purchased Fabrica Militar de Aviones 
in Cérdoba. The acquisition of the factory 
persuaded the FAA to award the extensive 
modification contract to Lockheed Martin. The 
US giant converted eight A-4Ms to A-4AR 
standard at its Ontario, California, plant, while 
the remaining conversions were performed at 
Cérdoba. On 6 September 1995 the first A-4M 
(C-906, callsign GAUCHO 01) flew from 
Davis-Monthan AFB to Ontario to undergo 
conversion. However, the wingroot spar was 
found to have severe structural problems so 
another airframe was selected. 

At a total cost of US$214 million for the 
programme, the Fightinghawk modernisation 
includes a complete overhaul of the airframe 





Above: During his pre-flight inspection a Grupo 5 pilot checks the six 
practice bombs carried on the centreline MER. The US Mk 80 series is in use, 
as are a range of locally-built bombs. 


Left: The A-4AR’s cockpit is thoroughly modern, dominated as it is by the 
smart HUD, twin MFDs and upfront controller. Below the MFDs and UFC 
are traditional dial-type instruments. 


Below: Antennas for the Litton ALR-93(V)1 radar warning receiver system are 
mounted either side of the tailpipe and under the wingtips. The cockpit 
display is situated to the right of centre, underneath the UFC. 








and the exchange of the tail section of the 
OA-4M for that of an A-4M, which had a drag 
chute compartment. The engine on the A-4AR 
remained the same as on the A-4M — one Pratt 
& Whitney J52-P-408A with 11,200 lb 
(49.81 kN) of thrust — and the OA-4AR, one 
J52-P-8A with 9,300 lb (41.36 KN) of thrust. 
The latter underwent extra modifications like 
the Out Ship Blast (OSB) failures control 
system. The A-4AR has an autonomous engine 
starting system, so does not need ground 
support. This system is not integrated in the 
two-seat version. 


Multi-mode radar 

A principal feature of the avionics is the 
ARG-1 radar, which is a downgraded version 
of the APG-66 fitted to the F-16 Fighting 
Falcon. It is able to detect targets at a distance of 
100 km (62 miles) in air-to-air and mapping 
modes, and 40 km (25 miles) in air-to-ground. 
To mount the radar, the nose section of the 
(O)A-4M has had structural changes and a new 
nosecone was designed; the composite material 
used for this is the same as that on the Lockheed 
Martin F-117 Nighthawk. The radar’s software 
allows the use of ‘smart’ armament such as laser- 
guided bombs, Maverick missiles and AIM-9M 
Sidewinders. 

The cockpit features two LCD multi- 
function head-down displays (HDD), an 
up-front control panel (UFCP) and a smart 
head-up display (SHUD). Also, the 
Fightinghawk has HOTAS (hands on throttle 
and stick) commands, AN/ALR-93(V)1. radar 
warning receiver (RWR), two laser inertial 
EGI-2 platforms with GPS, IFF, chaff and 
flares, MADC (air information computer) and 
ADT (air information transducer). The aircraft 


Above: The 36 Fightinghawks are operated by 
three squadrons within Grupo 5, although the 
aircraft wear only the group’s ‘Halcones’ 
marking on the fin. 


Right: Buddy refuelling is an important A-4AR 
capability, although the Fightinghawks would 
normally use the FAA’s KC-130H and 707 tankers. 


have a digital mis computer with a ground 
mission mapping system, into which the pilot 
enters information about the mission, which is 
then transferred to the aircraft using a data 
transfer module (DTM). Above the engine 
compartment the Fightinghawk carries the 
UHF antenna, the VHF equipment and the 
avionics cooling system. Another feature is 
integrated ECM and radar jamming systems. 

Most of the aircrew will receive specialised 
training on the FAA’s Boeing 707-3 
(VR-21) which was modernised by I 
ECM and Elint tasks. All avior 
by a fibre-optic net, which optimises centralised 
data control. A ‘bus’ 1553b computer is 
connected to a laptop through a fibre-optic 
cable to make the avionics maintenance less 
complicated. The aircraft also has an onboard 
oxygen generator system (OBOGS). 

Together with the aircraft, 16 maintenance 
trainers and a cockpit flight simulator were 
delivered, the latter being completely digitised 
and having LCD displays offering 180° vision. 
The software covers all zones of the V Brigada 
Aérea. 


Delivery to the FAA 


The first three A-4ARs and one OA-4AR 
were delivered on 12 December 1997 to the 
Lockheed Martin Skunk Work facility at 
Palmdale, California, and then began their fe 
flight through Central and South America. 

inally, at 1: .m. on 18 December, the 
Fightinghawks landed at El Palomar, near the 


The Fightinghawk is the latest in a series of 
major Skyhawk upgrades which will see the 
‘Scooter’ in service for many years to come. The 
APG-66 radar, in different form, is also fitted to 
New Zealand’s A-4K Kahu upgraded Skyhawks. 


were presented 
to the then-President of Argentina, Carlos 
Menem. After the ceremony, Argentina’s 
newest attack aircraft were flown to their home 
base of BAM Villa Reynolds. The new operat- 
ing unit would be the V Brigada Aérea, with 
Escuadrones I and II (Escuadr6én III was still 
operational with A-4B/Cs Skyhawks, Cessna 
182s and an Aero Commander 500N). 


By the end of May 1998, another three 
aircraft had arrived from the United States. In 
Cordoba, Lockheed Martin Aircraft Argentina 
Sociedad Anénima (LMAASA) began work on 
the (O)A-4Ms which were to be modernised 
locally. The first to be delivery (C-922) was in 
July 1998. The programme, which anticipated 
the delivery of one Fightinghawk per month, 
suffered some delays, but during 1999 produc- 
tion was accelerated and on 8 January 2000 the 
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last two Fightinghawks were delivered. Six 
A-4Fs, two TA-4Js, four A-4Ms and one 
OA-4M were delivered for use as spare parts 
and are stored at Aérea de Material Rio Cuarto 
(the biggest maintenance facility of the 
Argentine Air Force). 

One of the two-seat aircraft (C-901) 
remained in the United Sates and, at the end of 
1998, single-seater C-906 was returned to the 
US by ship to join the OA-4AR for weapon 
systems integration. These aircraft were named 
Block C, because of their mission computer and 
upgraded software which enable the aircraft to 
transfer data during operational sorties. The 
others were called Block A, but the Aérea de 
Material at Rio Cuarto has upgraded all aircraft 
to Block C standard. 


Into the public glare 

In March 1998 the Fightinghawk made its 
first international and public appearance, when 
squadron commander Major Guillermo 
Martinez flew an aircraft over the Andes moun- 
tains to the FIDAE international air show at Los 
Cerrillos airfield in Santiago de Chile. Between 
17 and 21 August 1998, the Fightinghawks 
undertook their first important exercise, with 
the Mirage IITEAs and IAI Mirage 5F Fingers of 
the VI Brigada Aérea and the F-16C/D 
Fighting Falcons of the 160th Fighter Squadron, 
187th Fighter Wing of the Alabama Air 
National Guard. The exercise was named 
Aguila I. On this occasion, the Fightinghawks 
flew air-to-air combat sorties against the US 


In late 1998 C-906 returned to the US to perform 
a series of weapon tests, including this dive drop 
of 10 Mk 82 Snakeye retarded weapons. Fitted 
here with multiple ejector racks, the inboard 
wing pylons normally carry fuel tanks. 


ANG F-16s. Later, after Escuadrén III had 
achieved operational status in 1999, the 
A-4ARs were deployed to BAM Comodoro 
Rivadavia and BAM Rio Gallegos in the 
Patagonia region, to exercise over the Andes 
mountains and the South Atlantic Ocean. 

On 5 October 1999, the A-4AR was 
officially presented to the Argentine govern- 
ment, because the programme was coming to 
an end. At that time, 19 aircraft flew to BAM 
E] Palomar in Buenos Aires province, where 
they conducted demonstrations of air refuelling 
with a Lockheed KC-130H Hercules and with 
another A-4AR using the buddy pack refuelling 
system. Some new technology was also 
presented, like the Israeli beyond-visual-range 
EHUD which is used for air-to-air combat 





Left: Villa Reynolds lies roughly in the centre of 
Argentina, across the Andes from the Chilean 
capital, Santiago. Rio Cuarto, the main air force 
rework facility, is nearby. As well as the 36 
operational aircraft, the FAA has 13 assorted 
Skyhawks at Rio Cuarto as a spares holding. 


Below: The two-tone grey camouflage scheme 
worn by the A-4ARs is augmented by a false 
canopy painted on the underside of the nose. 





training. A pilot demonstrated the system to 
people on the ground, explaining about combat 
and simulated weapons firing. 

This was also an opportunity to examine the 
air-to-ground armament, including the locally- 
built bombs designed by the Centro de 
Investigaciones Cientificas y Técnicas de la 
Fuerzas Armadas (CITEFA, Armed Forces 
Technique and Scientific Investigation Centre) 
and built by Bertolina Hnos. and Fabrica Militar 
Fray Luis Beltran. They included the general- 
purpose 250-kg FAS bomb, the fragmentation 
280-kg FAS 280 bomb, 800-kg FAS 800 bomb, 
and the sub-munitions 250-kg FAS 300A. 
More new armament is being studied, but 
budget cuts by the new government will make 
this a hard task. 

One of the last external modifications made 
to the airframe involved the white ADF 
antenna: previously mounted under the nose, it 
has been moved to the top of the aircraft 
behind the canopy. It is unclear why this 
modification was necessary. 

On 21 February 2000 the last Pigtinatale 
made its flight from Palmdale, California, to 
BAM Villa Reynolds, completing delivery of 
these aircraft (36). From February to July 2000 
the aircrews at BAM Villa Reynolds will 
undergo an advanced air-to-ground and air-to- 
air training course. Specially designed by the 
Lockheed Martin Skunk Works at Palmdale, 
the course involves five of their best test pilots 
and some senior engineers. According to the 
new base commander, Colonel Janett, the new 
A-4AR Fightinghawks will participate in the 
Red Flag exercise at Nellis AFB, Nevada in the 
near future (2001), but finding funds will not be 
easy. 


The new trainers 

The last part of the a A-4 episode 
was to have involved the acquisition of 23 
TA-4J trainers to replace the still-operational 


Above: The navigation and weapons delivering 
capability of the A-4AR is a quantum leap above 
that of the old A-4B/C. The systems architecture 
also provides for precision weapons, although no 
such systems are believed to be in use. 


Right: The OA-4AR is used for operational work 
and does not have a training function other than 
familiarisation. A plan to acquire ex-US Navy 
TA-4Js for advanced training was cancelled. 


FMA-built MS.760 Paris of the IV Brigada 
Aérea at BAM Mendoza. Eighteen of the new 
trainers would eventually have been operational 
and five would have been used for spare parts. 
However, as the deal was nearly closed, the 
FAA pulled back. Its excuse was that the condi- 
tion of the selected airframes was too poor, and 
the programme was cancelled completely. 


Cees-Jan van der Ende, Juan Carlos Cicalesi and 
Santiago Rivas 


Pilot training for 
the Fightinghawk 


Pilots arriving new to Grupo 5 are 
introduced to the A-4AR in the 180° 
vision cockpit simulator, which 
replicates all functions of the 
Fightinghawk, and is loaded with full 
local information. To receive training in 
the use of the Fightinghawk’s electronic 
systems, aircrew fly several sorties 
aboard the FAA’s single EW/Elint 
Boeing 707 (right). While students are 
attending the ground-based portion of 
the syllabus, they maintain flying hours 
by flying liaison sorties in V Brigada 
Aérea’s Cessna A182Js (below right) 
and Aero Commander 500U (below). 
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Often overlooked, the Aero L-39 has 
been built in far greater numbers than 
any other contemporary jet trainer. 
Along the way it has been developed 
from a cheap, no-frills basic trainer 
into a potent light combat aircraft 
with precision weapons and 
multi-mode radar. 





Left: Serving in large numbers with many air 
arms, the L-39 has been used as the mount for at 
least two aerobatic display teams. The Russians 
formed Team ‘Rus’ at the Vyazma Air Academy, 
initially using L-39Cs taken straight from the 
school’s flightline. The team later adopted a 
striking colour scheme. 


Right: Czechoslovakia’s own team was the ‘Biele 
Albatrosy’ (‘White Albatrosses’), formed by 
instructors from the Military Air Academy 
(VVLSSNP, also known as 2, LSP) at Kosice. 
Following partition of the two constituent 
republics on 1 January 1993, the ‘Biele Albatrosy’ 
came under the aegis of the new Slovak air force 
(LPVOS). The scheme was retained, but national 
insignia were changed. 


or customers for whom money is no 
Bess: the BAE Systems Hawk still 

represents probably the best advanced 
training/light attack aircraft in the world. For all 
its excellence, the Hawk is undeniably expen- 
sive, and is simply beyond the reach of many 
operators. In a crowded marketplace, the best of 
the ‘cheaper’ trainers is almost certainly the 
Czech Aero L-39 (and its newer derivatives). 
The L-39 is an aircraft so much better than its 
price (or bald performance statistics) might 
suggest that it has often been evaluated along- 
side more expensive trainer aircraft, and not 
found wanting. In its latest versions the Albatros 
remains an extremely viable and popular trainer 
and light attack aircraft, offering capability and 
value for money in equal measure. The latest 
Albatros variants are very sophisticated and 
well-equipped aircraft, and are technologically 
far removed from the austere jets which marked 
the beginning of the line. 

Aero can no longer realistically expect to win 
huge orders from Russia, nor from many of its 
former Warsaw Pact partners, and did amass 
large debts from operating losses during the 
early 1990s. The enduring excellence and 
adaptability of the L-39, and a new strategic 
partnership with Boeing, have already helped to 
stem losses and should ensure the company’s 
survival, with profits expected to flow from 
about 2001. 

The Warsaw Pact was always much better 
than NATO at ensuring a high degree of 
equipment commonality and standardisation 
between its members — each member state was 
virtually compelled to buy Soviet front-line 
combat aircraft, or to build them under licence. 
The Soviet Union was content to support and 
encourage the aircraft industries of some of its 
more important allies, and so was happy for 
certain fighters to be built under licence (princi- 
pally for local use, sometimes also for export, 
usually to other Warsaw Pact nations). The 
USSR was also prepared for other nations to 
take complete responsibility for slightly less vital 
programmes, and soon proved itself willing to 
allow production of the Mil Mi-2 helicopter 
(and later of the An-2 utility biplane) to be 
entirely transferred to Poland. 

The biggest step came in 1960, when the 
USSR agreed that the winner of a three-way 
competitive evaluation (between the Czech 
Aero L-29, the Polish PZL TS-11 Iskra and the 
Russian Yak-32) would be selected as the 
Warsaw Pact’s standard advanced jet trainer. 


A major step in the development of the Albatros 
was taken with the L-39MS (seen here with a 
standard L-39C). Equipped with the weapons of 
the L-39ZA, the MS had many new features, 
including a desperately needed bigger engine. 


After rigorous evaluation the Czech L-29 was 
adopted, except in Poland, where national pride 
dictated that the air force would use the PZL 
TS-11 Iskra. This meant that all Warsaw Pact 
trainers of this class would be built outside the 
USSR. Having effectively won the competition 
to supply all of the advanced trainers required 
by the Russian Air Forces and DOSAAF, the 
L-29 was guaranteed a huge production run 
(the USSR eventually took 1,326 aircraft, 
compared to Czechoslovakia’s total of 268, 
including prototypes and development aircraft). 
Selection as the standard Warsaw Pact trainer 
made it inevitable that the aircraft would also be 
purchased by or supplied to virtually every 
other Soviet client state, bringing the total to a 
staggering 3,665 aircraft. 


Improved trainer = massive order 

Even as the L-29 was entering full-scale 
production, Aero began work on a new and 
improved trainer aircraft which, it was hoped, 
would eventually replace the L-29. This time, 
the new L-39 trainer did not ‘win’ a competi- 
tive evaluation, but was simply built for the 
Czech air force and demonstrated to the Soviet 
air forces, which (with no suitable aircraft of 
their own) were sufficiently impressed by the 
type (and sufficiently pleased with the 
company’s previous L-29) to order it in large 
numbers. It has been suggested that Aero 
captured this vital contract because it had an 
aircraft available at the right time, and because 
Soviet firms were over-extended making front- 
line aircraft. There were even suggestions that 
the decision was political, and was made 
because Aero needed the work. There is no 
evidence to support any of these hare-brained 
theories, and the truth seems to have been that 
the L-39 won the order through its own excel- 
lence — so impressing those who evaluated it, 
they felt that here was an aircraft which they 
could not miss. 

This should not be surprising, since, although 
Aero had designed only a handful of aircraft 











L-39s poured from the Vodochody works from 
1974, mostly to satisfy the huge demands of the 
USSR’s training organisation. The last Soviet 
aircraft left the factory on 25 January 1991. 


since the end of World War II, it had amassed 
considerable experience in building a succession 
of MiG fighters and fighter-trainers, and had 
gained admiration for the high standards of its 
work, winning seven Red Banner awards from 
the Ministry of Engineering. This experience 
had been instrumental in assuring the success of 
the L-29, which many judged to be far superior 
to the MiG-15UTI which it replaced. 

The L-39 enjoyed greater multi-role flexibil- 
ity than the L-29, and (as a result of experience 
marketing the L-29) Aero made an even more 
determined (and professional) effort to exploit 
the aircraft’s potential. As a result, the company 
was able to broadly repeat the success of the 
L-29, despite operating in a market that was 
becoming more competitive, and during a 
period of declining air force inventories and 
longer aircraft service lives. In many respects, 
the L-39’s 2,925+ production tally (spread over 
29 years) represents a more astonishing achieve- 
ment than the 12-year L-29 total of 3,665. Put 
another way, Aero has built more Albatroses 
than all of the Hawks, Alpha Jets, MB.339s, 
CASA 101s, FMA 1A.63s, and SIAI S.211s put 
together! Even without Soviet orders, Aero has 
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built some 900 Albatroses — bettering any of the 
L-39’s contemporaries. 

The phenomenal success of the Albatros has 
been attributed by some to the aircraft’s low 
price, which in turn was a function of the 
economies of scale made possible by the massive 
Soviet orders, and by the use of cheap East 
European labour. Others go even further, and 
suggest that most L-39s were ‘gifted’ by the 
USSR as part of aid packages. Attempts to 
brand the aircraft as ‘free’ or as being ‘cheap and 
cheerful’ do not do it justice, and do not accu- 
rately reflect the high standards of design and 
workmanship achieved by the Aero team and its 
sub-contractors. The L-39 may have had an 
extremely competitive price, and some may 
have changed hands under non-commercial 
agreements, but the aircraft also attracted 
discerning paying customers on the basis of its 
considerable merits. 

Although hard to quantify, the aircraft’s 
superb handling has always been one of its most 
powerful strengths. Russian and East European 
aircraft manufacturers have often produced 
aircraft with impeccable handling characteristics, 
perhaps because of the East European preoccu- 

















Cockpit evolution 


Just as the L-39 has developed, so has its cockpit. At 
left is a ‘first-generation’ L-39ZO cockpit, with dial 
instruments and a simple gunsight. Above is the 
interim L-39MS (L-59) cockpit, with head-up display and 
single MFD. Right is the current L-159 cockpit, with 
two colour MFDs, HUD with upfront controller, RWR 
display and Hornet-style stick top offering full HOTAS 
controls. The result is similar to the F-16’s cockpit. 


pation with aerobatics and sport flying. This 
may not be so fanciful a point as it would at first 
seem. Many Czech aircraft designers and 
production personnel, as well as the military 
pilots destined to fly their products, would have 
learned to fly in Zlins or Yaks, and had been 
brought up in a very air-minded society, in 
which schoolchildren frequently built flying 
model aircraft, and later learned to glide or fly. 
Czechs and other East Europeans have long 
dominated the sport-flying world, and East 
European manufacturers have built the best 
aerobatic and sports aircraft. The men who 
shaped the L-39 thus would have been used to 
placing great emphasis on aerobatics, where 
Western private and recreational pilots concen- 
trate more on touring. What could be more 
natural than that this priority would influence 
the design of a jet trainer? 


Albatros design 


In February 1964, an L-39 design team was 
assembled at VZLU Prague Letnany under the 
leadership of Dipl Ing Jan Vlcek with Karel 
Dlouhy in charge of preliminary design, in 
response to a Czech Republic Preliminary 














Albatros variants compared 


L-39C 
Al-25L 

16.9 KN (3,798 lb st) 
3455 kg (7,617 Ib) 
4700 kg (10,361 Ib) 
284 kg (626 Ib) 

755 km/h (407 kt) 


Type 
Engine 


Thrust 

Empty weight 
MTOW 
Warload 

Max speed 
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L-59 
DV-2 

21.6 kN (4,854 Ib st) 
4150 kg (9,150 Ib) 
5700 kg (12,566 Ib) 
1100 kg (2,425 Ib) 
872 km/h (473 kt) 


L-39ZA 

Al-25L 

16.9 KN (3,798 lb st) 
3565 kg (7,860 Ib) 
5600 kg (12,346 Ib) 
1100 kg (2,425 Ib) 
750 km/h (405 kt) 
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Technical Specification for a new trainer 
aircraft. Most of the team had already been 
working on prospective trainers for some time, 
and had come to the conclusion that the new 
aircraft should incorporate many of the design 
features of the L-29, with tandem cockpits, a 
similar ‘plank wing’, and a conventional struc- 
ture. 

Tandem cockpits allow a better simulation of 
the single-seat environment for the student 
pilot, and give him a better all-round view. 
Side-by-side cockpits give the student and 
instructor an equally good view forward, but an 
impeded view when looking towards the 
other’s seat. They also allow an instructor to 
watch exactly what the student is doing, and are 
generally preferred for preliminary and elemen- 
tary training aircraft. Once a student has 
mastered the rudiments, an instructor can see 
enough by watching the instruments, and the 
position of the nose on the horizon, and does 
not have to be able to see his student’s hands on 
the controls. Advanced trainers therefore usually 
have tandem cockpits, and the L-39 was no 
exception. 

The tandem cockpits of the Albatros were 
pressurised, and were separated by an internal 
windscreen. They were covered by separate, 
sideways (starboard)-opening jettisonable 
canopies. The pilots sat on indigenously 
designed and produced VS-1BRI ejection seats, 
which could be used at ground level at airspeeds 
down to 150 km/h (81 kt). The one-piece 


Aero has shown a willingness to match the 
Albatros to customer specifications. Thailand’s 
aircraft (102 Squadron seen here) feature an 
attack avionics suite developed by Israel’s Elbit 
and incorporate Western radios. 


L-159A 
F124-GA-100 

28.0 KN (6,292 Ib st) 
4160 kg (9,171 Ib) 
8000 kg (17,637 Ib) 
2340 kg (5,159 Ib) 
936 km/h (505 kt) 


L-139 

TFE731-4-1T 

18.15 kN (4,079 Ib st) 
3200 kg (7,055 |b) 
4514 kg (9,951 Ib) 
1100 kg (2,425 Ib) 
760 km/h (410 kt) 








Above: The L-39 has scored heavily in the ‘real’ 
export market (as opposed to Warsaw Pact 
nations), notably in the Middle East, from where 
Egypt, Iraq, Libya and Syria placed large orders 
for ‘first-generation’ aircraft. Egypt followed up 
by buying the L-59E, an example being illustrated 
in the four-tank ferry fit used to deliver the jets. 


Right: The first step in the L-39’s development 
came with the L-39ZO, which was fitted with four 
hardpoints for attack capability. This pair is from 
the Hungarian air force. 


wrap-round windscreen hinged forward to give 
maintenance access to the instrument panel. 

By comparison with the L-29 which 
preceded it, the tandem cockpits of the L-39 
were more dramatically stepped and had a 
longer, more sharply down-swept nose in front 
of them. This gave a much better view forward 
(over the student pilot) from the rear cockpit, 
improving the instructor’s ability to monitor his 
student’s flying and enhancing flight safety. 
Stepping cockpits in this way naturally increases 
the frontal cross-section of the fuselage, increas- 
ing drag, but with the levels of thrust now 
available, this is a penalty most designers are 
happy to pay. Such stepped cockpits became 
fashionable with the generation of trainers 
which entered service during the early 1970s, 
though different aircraft incorporated the 
feature to a greater or lesser extent. The L-39’s 
cockpits were more dramatically stepped than 
those of the MB.339, for example. 


L-39 anatomy 

The L-39 fuselage was an all-metal semi- 
monocoque structure, built in two main parts: 
the forward fuselage, and the rear fuselage and 
tail unit, A relatively small and compact aircraft, 
the L-39 had a densely packed airframe, with 
little empty space, especially in the forward 
fuselage. This forward part of the fuselage was 
built in three main sections, with the nose 
containing avionics black boxes, batteries, 
oxygen bottles and the nose gear. The next 
section is the pressurised crew compartment, as 
described above, with the centre fuselage as the 
third section. Fuel was carried in this third 
section in five rubberised bag-type fuel tanks aft 
of the cockpit, and in the distinctive wingtip 
tanks, but not in the wing itself. The fuel 
system was designed to allow up to 20 seconds 
of inverted flight. Below the centre fuselage, 











twin side-by-side airbrakes were installed just aft 
of the wing leading edge. These were actuated 
by a single hydraulic jack, and were also 
programmed to deploy automatically to limit 
speed at Mach 0.8. 

The rear fuselage (incorporating the tail unit) 
was designed to be quickly and simply remov- 
able to provide access to the engine for mainte- 
nance or replacement. The rear fuselage there- 
fore was connected by only five bolts, with 
quick-release joints for all services running 
between the two parts of the fuselage. This rear 
fuselage was built by Letov. 

In the 1970s, aircraft designers were being 
seduced by the lower fuel consumption and 
other advantages of ‘bypass’ engines, and it was 
almost inevitable that any new jet trainer would 
be powered by turbofan engines rather than 
old-fashioned turbojets. In fact, the new turbo- 
fans did have some disadvantages, tending to 
produce a higher-drag installation and some- 
times suffering a fall-off in thrust with increas- 
ing airspeed. Interestingly, Aermacchi stayed 
with a turbojet for its MB.339, which has been 
an extremely successful aircraft. The Aero 
design team made the same decision as the 
designers of the BAE Systems Hawk and 








Dassault Alpha Jet, and opted for turbofans. 

Aero followed established practice in opting 
for a single-engined design — driven partly by 
the characteristics of the available engines and 
partly by the knowledge that the flight safety 
advantages of twin engines are only significant 
on operational types where battle damage might 
be a significant factor. And the L-39 was 
optimised for the peacetime pilot training role. 

The L-39 broke with tradition in adopting a 
version of an existing civil jet engine, in this 
case the AI-25 engine of the Yak-40 airliner. 
Interestingly, this course of events was echoed 
by two later variants of the Albatros, the L-139 
and L-159, which were both powered by deriv- 
atives of Western biz-jet powerplants. 

The new turbofan engine of the L-39 
naturally required greater mass flow than had 
the M701 turbojet of the L-29, and larger 
intakes were installed high on the fuselage sides, 
well above the wingroots, and clear of any of 
the wing’s boundary layer airflow. Interestingly, 
early Hawk design studies had engine intakes in 
a very similar location, for similar reasons. The 
L-39’s intakes were semi-circular in section, and 
incorporated fixed splitter plates to remove 
sluggish boundary layer airflow. 
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The former Soviet Union accounted for over 2,000 
of the L-39s built, and the type remains Russia’s 
principal jet trainer. Many now fly with substitute 
Russian avionics as ‘L-39-97s’. Among the 
modernised aircraft are the aircraft of the ‘Rus’ 
team (right), which were repainted in 1997 by 
Aero. Ex-Soviet L-39Cs were also taken over on 
the break-up of the USSR by Azerbaijan, 
Kazakhstan, Kyrgizia and Ukraine (left). 


The wing of the L-39 was lowered to the 
bottom of the fuselage, and was of simpler 
planform, with constant taper on the leading 
and trailing edges. The leading edge sweep was 
exceptionally modest, at only 6° 26’. The L-29 
had been fitted with sharply tapering inner wing 
panels and more gently tapering outer wing 
panels. Similarly, the wing incorporated 2° 30’ 
dihedral from the root, whereas the L-29 had 
featured dihedral only on the outer panels. The 
wing used a NACA 64A012 mod.5 section, 
with an incidence of 2°. 


Wingtip tanks 

Like later variants of the L-29, the L-39 was 
fitted with fixed, non-jettisonable wingtip 
tanks, with landing and navigation lights incor- 
porated. These tanks had an improved fineness 
ratio by comparison with those on the L-29, 
The tanks improved airflow around the 
wingtips, producing beneficial vortices and 
helping to reduce drag by preventing spanwise 
migration of the boundary layer air. 
Structurally, the wing was built in one piece, 
attached to the fuselage by four points and 
constructed around one main and one auxiliary 
spar. The wing mounted hydraulically-actuated, 
double-slotted trailing-edge flaps (which 
automatically retracted when an airspeed of 
310 km/h; 168 kt was reached) and conven- 
tional manually-operated, mass-balanced 
ailerons. They were operated via conventional 
push-rods, and had electrically-actuated servo 
tabs, with an electro-mechanical trim tab on the 
port aileron. 

The tailplane was moved from the top of the 
fin to the top of the rear fuselage, above the 
jet-pipe, while the fin was increased in height 
and given increased sweep on the leading edge. 
The elevators and rudder were actuated by 
push-rods, and the elevators incorporated 
electrically actuated trim tabs, while the rudder 
was fitted with an electro-mechanical servo tab. 

The L-39 reflected contemporary Warsaw 
Pact concentration on deployed, off-base opera- 
tions. The undercarriage, for example, was 
simple and rugged, with a single wheel on each 
trailing-link oleo-pneumatic unit. The L-39C’s 
landing gear was designed to allow touchdown 


Garrett-powered and featuring Western avionics, 
the L-139 (left) received no interest, even though 
it was optimistically aimed at the US JPATS 
< . : , competition. It did, however, provide an 

— important stepping-stome to the L-159 ALCA 
(right), the second prototype of which is seen 
here with AGM-65 Mavericks. The L-159, by 2000 
in Czech air force service, has a primary combat 
role, for which Grifo-L radar provides air-to-air 
and air-to-ground functions. 


Jet trainers compared 


Type L-39C Hawk Alpha Jet MB.339 CASA 101 Pampa L-159 

MTOW 4700 kg (10,361 Ib) 7500 kg (16,534 Ib) 8000 kg (17,637 Ib) 6350 kg (14,000 Ib) 6300 kg (13,890 Ib) 6000 kg (13,226 Ib) 8000 kg (17,637 Ib) 
Speed 755 km/h (407 kt) 986 km/h (535 kt) 996 km/h (540 kt) 915 km/h (496 kt) 830 km/h (450 kt) 820 km/h (445 kt) 936 km/h (505 kt) 
Warload 284 kg (626 Ib) 3000 kg (6,614 Ib) 2500 kg+ (5,511 Ib+) 1814 kg (4,000 Ib) 2250 kg (4,960 Ib) 2290 kg (5,050 Ib) 2340 kg (5,160 Ib) 
Orders 2,925+ 780+ 504 219+ 151 21 72 











sink-rates of up to 3.4 m/s (11 ft/sec) at a 
weight of 4600 kg (10,141 lb) — only 100 kg 
(220 lb) short of the L-39C’s MTOW — and 
also to allow operation from grass strips with a 
bearing strength of 7 kg/cm* (99 psi) or better. 
The wheel well doors closed again after landing 
gear extension, to prevent the ingress of dirt or 
debris during a landing on a poor surface. The 
wheel well doors also remained shut on take- 
off, opening to allow landing gear retraction. 
The K24 mainwheels were fitted with hydraulic 
disc brakes and anti-skid units, while the fully- 
castoring and self-centring K25 nosewheel 
incorporated an effective shimmy damper. 





Off-base operations rely on a degree of 


ruggedness, reliability and maintainability, and 
the L-39 had all of these in good measure. In 
yarticular, the aircraft was well provided with 
access panels, and most systems were easily 
accessible without ladders, external steps or 
slatforms. Aircraft systems were simple, with air 
conditioning, anti-icing and pressurisation 


provided by engine bleed air, and with inter- 
connected main and standby hydraulic systems 
for the landing gear, flaps, airbrakes, wheel 
brakes and RAT. For autonomous engine start- 
ing (without ground power), the L-39 is fitted 
with a French-supplied Saphir 5 APU and 
SV-25 turbine. 


Bargain trainer 

The end result of the design team’s efforts 
was an aircraft which looked immeasurably 
sleeker and more modern than the L-29, while 
remaining of entirely conventional configura- 
tion. If anything, the L-39 looked uncommonly 
like a straight-winged copy of Hawker 
Siddeley’s P.1182, with the same high-set 
intakes and the same rakishly swept fin. 
Appearances aside, the Czechs had produced an 
eminently sensible trainer aircraft which 
promised to deliver a useful blend of perfor- 
mance, economy, reliability and maintainability 
— and all at a bargain price. 














The description given above applies to the 
L-39C but, remarkably, could apply equally 
well to all Albatros variants, apart from the 
strengthened landing gear, Western engines and 
avionics on later models. The aircraft’s basic 
configuration and structure has changed very 
little during the long years of development and 
production. This makes the positive identifica- 
tion of L-39 sub-variants extremely difficult, 
although there notable key pointers. 

The L-39 will soon reach 30 years in service 
(still a rare distinction), and early examples of 
the basic L-39C continue to give useful service 
today, even while the latest L-159 achieves 
service entry. Although the L-159 has a 
Western engine and avionics — and nearly twice 
the installed thrust, double the warload and a 
181-km/h (98-kt) speed advantage over the 
original L-39C — if a 30-year-old L-39C were 
sitting next to an identically-painted, brand new 
L-159, very few people could tell the two 
aircraft apart. Jon Lake 
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L-39 prototypes 


Aero built five flying prototypes of the L-39, 
and two static test airframes, as detailed 
below. All were remarkably similar in 
external appearance, with only minor detail 
differences. They even looked remarkably 
similar to the final full-scale mock-up, which 
is rare in modern military aircraft 
programmes. This was a tribute to the skill 
of the Aero design team, who had managed 
to get it right the first time. 

The prototypes’ Yak-40-type Al-25 
engines were modified to Al-25W standards 
by the Czech firm Motorlet of Jinonice. In 
this modified form, the engine was rated at 
14.4 kN (3,238 Ib st). Some other 
equipment items for the prototypes (and the 
production Albatros) were similarly 
borrowed from Soviet aircraft types, while 
others were developed indigenously, such 
as the new VS-1 ejection seat, developed by 
VZLU in Letnany. 





Identity Serials/registrations Notes 

X-01 Static test airframe) 

X-02 OK-32, OK-180, 3902) _ first flying 
prototype 

X-03 OK-23, OK-182, 0503) incl. ejection tests 

X-04 Static test airframe) 

X-05 OK-25, OK-184, 3905) 

X-06 OK-186, 3906) Saphir 5 APU 

X-07 3907) State tests 


The first of the L-39 prototypes made its 
maiden flight from Aero’'s factory airfield on 
4 November 1968, in the hands of Rudolf 
Duchon. The aircraft initially flew with 
slightly smaller, shorter intakes, which 
featured a diagonal vane inside and had 
three blow-in suction relief doors just back 
from the lip. 

X-06, the fourth flying prototype, 
introduced a larger, simplified intake, which 
was subsequently retrofitted to other 
prototypes. X-02 and X-05 were eventually 
used for trials of the definitive Walter Titan 
(Motorlet-built lvchenko AI-25TL) engine. 
This engine was eventually built for the 
production L-39 by the lvchenko/Progress 
plant in what would eventually become the 
Ukraine, and not locally in Czechoslovakia. 
Thrust increased from 14.4 kN (3,238 Ib st) 
to 16.9 KN (3,800 Ib st). 

The relatively small number of prototypes 
was augmented by a fleet of dedicated trials 
aircraft, including several MiG-15UTIs. 
Several were used for testing the new 
VS-1BRI ejection seat, and another was 
used for trials of the L-39's landing gear. 
This remarkable testbed had its wings (and 
upper tailfin) removed and replaced by 





Fourth L-39 into the air, OK-186 
(later 3906) was used for many 
trials, including operations from 
mud and snow. The latter trials 
demonstrated that the high- 
mounted intakes would not ingest 
engine-damaging debris during 
operations from the roughest 
airstrips. 


Above: Initially wearing registration 
OK-32, the second airframe became 
the first flying prototype, on 

4 November 1968. Tip tanks were 
fitted from the outset. The aircraft 
was not named Albatros until 1971. 


Right: The second flying prototype, 
X-03/OK-23, was initially fitted with 
the same small intakes as X-02, 
these featuring an internal vane and 
three auxiliary blow-in doors 
downstream of the main intake. 
Later, as OK-182, this aircraft tested 
the VS-1BRI ejection seat. 


latticework gantries and a frame to which 
were attached L-39 main undercarriage 
units. The MiG-15UTI’s own nose gear was 
retracted, and an L-39 nosewheel was fitted 
to a complex arrangement of ‘scaffolding’ 
attached to the bottom of the engine intake. 
An Su-7B was used simply to generate 
airflow during ground-level ejection tests. 


L-39 prototype X-02 














X-05/OK-184, the third flier, is seen in company with the first flier, 
by then registered OK-180. Both had been retrofitted with the new 
intakes introduced by the penultimate prototype, X-07. 










Small intakes with prominent 
boundary layer splitter plate 
and internal vane | 


Three small auxiliary intake 
doors aft of intake lip 





















































































































































VS-1 ejection seats 


/ Motorlet Al-25W engine 
‘Clean’ wing with tip tanks from outset 


L-39 Albatros 


When the L-39 entered production in 1971, 
it closely resembled the final prototype 
(X-07) configuration, with enlarged and 
modified intakes. The type entered Czech 
service in March 1972, replacing L-29s and 
MiG-15UTIs in the basic and advanced (fast 
jet/fighter) pilot training role. Following only 
30-50 hours of elementary/preliminary 
training (screening/grading) on light piston- 
engined aircraft (Zlin 42s), potential fast-jet 
pilots flew 280 hours in the L-39, in a four- 
year course, with the average pilot soloing 
after 14 hours dual. The L-29 was then 
cascaded to units responsible for training 








A quartet of Czechoslovakian L-39s 
displays the colours worn by 
trainers at the school at Kosice. 
State acceptance trials for both 
Czechoslovakia and the USSR were 
handled by the final prototype, X-07. 


transport and rotary-winged aircraft, and 
small numbers of the older type remain in 
use to this day. 

Despite the shock of the 1968 Soviet 
invasion, and the attendant deterioration in 
Czech relations with the USSR, the L-39 
was selected to meet Russia’s own 
requirement for an advanced trainer, 
without consideration of any rivals. The final 
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prototype was used for Soviet state 
verification tests in 1973, and deliveries to 
Russian military flying schools began in 
1974. East Germany also signed up to 
receive the new trainer but, in the event, 
was destined to receive the armed L-39ZO 
and not the basic L-39C. The L-39 trainer 
was delivered as one part of an overall 
training and support system, which also 
included a TL-39 flight simulator, an 
AKZ-KL-39 truck-mounted test/diagnostics 
equipment and an ejection training aid 
(NK-TL-29/39). The production Aero L-39 
was retrospectively redesignated as the 
L-39C when the L-39V and L-39ZO 
appeared, and is more fully described under 
that designation. 





L-39s were delivered to the Soviet 
Union unpainted, but subsequently 
acquired two-tone camouflage. 


L-39B 


The L-39B was an unbuilt, single-seat 
reconnaissance version of the basic L-39 
trainer. Its fuselage contours followed 
those of the original two-seater, but with a 
fan of cameras below the starboard side of 
the former instructor's cockpit. Provision 
was made for a JATO/RATO bottle below 
the rear fuselage. 
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39C Albatros 


After partition of the Czechoslovak air force, the Czech Republic continues 
to operate L-39Cs for training with 341. vit at Pardubice and LZSc 1 at Line. 


The basic trainer version was originally 
produced under the plain L-39 designation, 
the C suffix appearing (and being applied 
retrospectively) when the L-39V, L-39ZO 
and L-39ZA appeared. The letter C was 
used because it could stand for Cvieny 
(‘training’ in Czech). This original version of 
the Albatros had provision for a single pylon 
under each wing, each plumbed for the 
carriage of a single 150-litre (33-Imp gal) fuel 
tank, and able to carry light (training) stores 
of up to 220 kg (551 Ib). Such pylons were 
seldom fitted, however. For gunnery ‘ciné 
tracking’ exercises, the aircraft is 
understood to have been fitted with an 
FKP-2-2 gun camera, as later used in armed 
Albatros variants. The L-39 was fitted with 
standard Warsaw Pact avionics equipment, 
with a fairly austere fit as standard. This 
included an R-832M dual-band V/UHF radio, 
SPU-9 crew intercom, RKL-41 ADF, an RV-5 
radar altimeter, MRP-56 P/S marker beacon 
receiver, RSBN-5S SHORAN and SRO-2m 
‘Odd Rods’ IFF. A VOR/ILS set was 
available as a customer option. The aircraft 
used a pair of indigenous VS-1BRI rocket- 
assisted ejection seats, capable of 
successful operation at ground level at 
speeds of 150 km/h (81 kt) and above. 

In Czech service, L-39Cs were used 
primarily for pilot training, but are also 
allocated in small numbers to each front-line 
unit for use as hacks or target facilities 
aircraft. This sort of usage was typical 
among many L-39 users. 


Regulars at European airshows, the 
‘Biele Albatrosy’ team began under 
Czechoslovak insignia but now 
wears Slovakian national insignia. 


The vast majority of L-39Cs produced 


went to the USSR, where the type replaced 


L-29s and MiG-15UTIs in the pilot training 
role. Even in the USSR, however, the 


Albatros enjoyed a front-line role. Pending 
the availability of the two-seat Su-25UB, 


pairs of L-39s were used by Su-25 
squadrons for conversion and continuation 


training, and were later used by those same 


regiments in even larger numbers (six to 


eight per squadron), mainly fulfilling the FAC 


role. These aircraft were standard L-39C 
trainers, carrying UB-16-57 rocket pods on 





Illustrating the light attack capability of the L-39C, this Lithuanian aircraft 
carries rocket pods on the single underwing pylons. 


the single underwing pylons provided; they 
were not L-39ZOs, as sometimes has been 
inferred. The Soviet Air Forces also used 
L-39Cs as target tugs, towing simple banner 
targets from a fixed lug and quick release on 
the belly. These aircraft were not dedicated 
L-39Vs. Selection by the USSR led directly 
to the type’s adoption (in the same form) by 
several Soviet client states and allies, as 
listed below: 


Afghanistan: 16 aircraft, comprising eight 
from Series 9 (1977), six from Series 24 


(1983), and two from Series 30 (1984). 
Some sources suggest that Afghanistan 
received a total of 26 L-39Cs. 

Algeria: Seven aircraft from Series 52 
(1991), augmenting main deliveries of 
L-39ZAs. 

Azerbaijan: About 12 aircraft, transferred 
from USSR stocks upon the break-up of the 
Soviet Union in 1991. 

Cuba: 30 aircraft, comprising 15 from 
Series 22, six from Series 23, and nine from 
Series 24 (all in 1982). 

Czechoslovakia: 38 aircraft, comprising 
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five from Series 00 (1971), 15 from Series 1 
(1973), 10 from Series 4 (1974), two from 
Series 7 (1976, in addition to eight Vs), 
three from Series 43 (1988), and three from 
Series 46 (1989). Some sources suggest 
that Czechoslovakia received only 33 
L-39Cs. 

Ethiopia: 25 aircraft, comprising 10 from 
Series 27 (1983), 10 from Series 45 (1988), 
and five from Series 52 (1990, but delivered 
1997-98). 

Iraq: 22 aircraft, augmenting main 
deliveries of L-39ZA, six from Series 5, 

and 16 from Series 6 (1975). 

Kazakhstan: An unknown number of 
aircraft were transferred from USSR stocks 
upon the break-up of the Soviet Union 
Kyrgyzia: About 100 aircraft on Kyrgyz 
territory were transferred from USSR 
stocks upon the break-up of the Soviet 
Union. A handful are in service, 15 
(reportedly designated L-39TC) were sold to 
warbird operators in the USA, and the rest 
are stored. 

Lithuania: Four aircraft were taken over 
from Soviet units on Lithuanian soil upon 
the break-up of the Soviet Union. 

Russia: About 935 aircraft were retained 
upon the break-up of the Soviet Union. 
Slovakia: Slovakia received eight L-39Cs 
upon the break-up of Czechoslovakia. 
Ukraine: About 440 aircraft, transferred 
from USSR stocks upon the break-up of the 
Soviet Union. 

USA: Five aircraft, all unsold from Series 
52 (1990-91), and delivered to private 
customers during 1996-1997. Other 
second-hand L-39s (principally ex-lraqi 
L-39ZOs, ex-Libyan L-39ZOs, ex-East 
German L-39ZOs and ex-Estonian/ex-Kyrgyz 
L-39Cs) were also sold to US civilian 
operators, at least 29 Albatroses being 
allocated US civil registrations. 

USSR: About 2,080 aircraft, comprising 

20 from Series 2 (representing the whole of 
the Series), 20 —- the whole of Series 3, 

39 from Series 4, 45 from Series 5, 34 from 
Series 6, 40 from Series 7, 22 from Series 
8, 43 from Series 9, 28 from Series 10, 

21 from Series 11, 15 from Series 12, 51 - 
the whole of Series 13, 13 from Series 14, 
50 — the whole of Series 15, 49 or 50 
(sources differ) — the whole of Series 16, 
four from Series 17, 26 from Series 18, 36 
from Series 19, 24 from Series 20, 45 from 
Series 21, 19 from Series 22, 23 from 
Series 24, 24 from Series 25, 25 from 
Series 26, 20 from Series 27, 42 from 
Series 28, 30 from Series 29, 52 from 
Series 30, 40 from Series 31, 38 from 
Series 32, 40 - the whole of Series 33, 

50 — the whole of Series 34, 30 — the whole 
of Series 35, 55 from Series 36, 75 — the 
whole of Series 37, 56 from Series 38, 66 


L-39C 


VS-1 ejection seats" 


Nose shape similar 
to prototypes 










Larger, simplified intakes with smaller splitter plate: 
auxiliary intake doors and internal vane deleted 





















































Wing ‘clean’ or optional single pylon either side 


from Series 39, 63 from Series 40, 59 from 
Series 41, 65 from Series 42, 72 from 
Series 43, 75 — the whole of Series 44, 

65 from Series 45, 72 from Series 46, 54 


from Series 47, 75 —- the whole of Series 48, 


75 — the whole of Series 49, 71 from Series 
50, 30 from Series 51, and four from Series 
52, the last aircraft being ferried on 

25 January 1991. 

Vietnam: 24 aircraft, all from Series 18 
(1980-81). 

Yemen: 12 aircraft, from Series ? (1999). 


During the late 1970s and early 1980s, 
many apparently authoritative sources were 
suggesting even greater export success. 
Jane's All the World's Aircraft quoted 
Angola, Benin, Congo, Guinea Bissau, 
Madagascar, Mozambique, Sao Tome and 
Principe, South Yemen and Tanzania as 
customers. 








Motorlet Al-25L engine 





The Soviet Union took over 2,000 L-39Cs, of which over 400 were taken over 
by the Ukraine (above). The Soviet aircraft below was assigned to an Su-25 
‘Frogfoot’ regiment in East Germany. 








*L-39-97’ 


Following the break-up of the USSR, and 
the economic crisis which followed, it 
became increasingly difficult for Russia to 
support its massive fleet of L-39s, many of 


which were grounded awaiting replacement 
avionics black boxes which could not be 

funded. The decision was taken to mount a 
major modification programme, substituting 


Russian equipment for ‘foreign’ avionics 
wherever possible. This upgrade was 
entrusted to Myasishchev at Zhukhovskii, 
under the provisional designation L-39-97. 
The status of this programme is unknown, 
although the eight L-39Cs of the 'Viazma 
Rusj' team were refurbished and repainted 


by Aero in a smart new colour scheme in 
1997, as part of a limited sponsorship deal. 
The team's aircraft had hitherto operated in 
camouflage, with just the leader's aircraft 
wearing a smart red and white scheme. All 
now wear a two-tone blue and white colour 
scheme. 





L-39V 


The L-39V was a dedicated single-seat 
target-towing version of the basic L-39 


Still retaining its original colour 
scheme, one of two L-39Vs delivered 
to East Germany is seen with 
reunified Bea codes —_— 


trainer, designed to meet a Czech air force 
requirement. The new variant had the 
second (unpressurised) cockpit stripped out 
to accommodate a winch. This was driven 
by a turbine fitted in an undernose fairing, 
with the 1700-m (5,577-ft) winch cable 
paying out through a fitting on the 
centreline, which may have acted as an 
emergency cable-cutter/jettison unit. A 
KT-04 target was towed into the air, taking 





off from a three-wheeled dolly. A single 
prototype (X-08/3908) was followed by eight 
production target-tugs, built at intervals 
within Series 7. Two were transferred to 
East Germany in 1980-81, and four still 
survived by the time the Czech and Slovak 
republics divided, two going to each air arm. 
The most immediate recognition feature of 
the L-39Vs was originally their gaudy white 
and yellow colour scheme. 





Above: While the 
target winch of the 
L-39V was located 
in the vacant rear 
cockpit, power 
came from this 
ram air turbine 
mounted on the 
fuselage underside 
underneath the 
cockpit. 


Left: The KT-04 
target was 
designed and built 
by Letov. 





Only eight production L-39Vs were built, all serving initially with the 
Czechoslovak air force. On partition the four survivors were split equally 
between Slovakia (above) and the Czech Republic (right). 





L-39ZO (L-39D) Albatros 


Originally designated as the L-39D during 
early studies, the L-39ZO emerged as an 
armed version of the basic L-39, intended 
principally for the weapons training role, and 
fitted with an extra (inboard) pair of 
underwing pylons. These new pylons were 
again non-jettisonable D3-57D stores racks, 
but were stressed for the carriage of stores 
weighing up to 500 kg (1,102 Ib), and were 
umbed to allow the use of 350-litre 
(77-Imp gal) fuel tanks. As such, the L-39ZO 
was capable of undertaking light attack 
duties, but was regarded by the 
manufacturer as an interim aircraft, since 
plans were already underway to produce a 
version of the aircraft with four pylons and 
an underfuselage 23-mm cannon pod. The 
empty L-39ZO was 25 kg (55 Ib) heavier 
than the L-39C, but had a significantly 
higher MTOW. Despite this, the aircraft 
retained the original unstrengthened 
undercarriage of the L-39C trainer. This 
version was sold to East Germany, and also 
to three Middle Eastern nations, all of which 
used it only for training. Other operators 
used second-hand aircraft. For serious 
ground attack use, the type really needed 


go] 








When the two Germanies were 
reunited, the new Luftwaffe adopted 
only a single MiG-29 squadron and 
a handful of transports from the 
East German air force. Large 
numbers of L-39ZOs became 
surplus, 20 of which went to 
Hungary as a gift in 1994, along with 
20 Mi-24s. The L-39ZOs serve with 
the 3rd Szazad, 59th Harcaszati 
Repiil6é Ezred at Kecskemét in the 


East Germany was originally slated 
to receive L-39Cs, but in the event 

acquired only the armed L-39ZO. By 
far the biggest customer was Libya. 


more thrust, yet the heavier L-39Z0 
retained the same 16.9-kN AI-25TL as the 
lighter L-39C trainer. 

The prototype for the L-39ZO was X-09 
(OK-186, 3909), which first flew on 25 June 
1975. The type was acquired by the 
customers listed below, Iraq being the 
launch customer: 


East Germany: 50 aircraft, comprising 

20 from Series 10 (1977), 26 from Series 11 
(1978) and four from Series 23 (1982). 
Some sources suggest a higher total of 52, 
with extra aircraft from Series 10 and 11. 
Fifty ZOs were taken over but not used by 
Germany upon reunification. Some 

20 aircraft were transferred to Hungary, and 
at least one found its way onto the British 
civil register. 

Egypt: Ten L-39ZOs transferred from 
Libya. 


L-39ZO 


Based on L-39C with original 
nose profile 
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Ghana: A number of aircraft described as 
L-39ZOs (perhaps second-hand refurbished 
aircraft) were delivered to Ghana in 1999, 
one serialled G900. This serial duplicated 
one previously assigned to the first of 12 
L-29s acquired second-hand from Nigeria 
and presumably retired. The aircraft was not 
fitted with underwing pylons when 
photographed prior to delivery, making the 
reported L-39ZO designation speculative. 
Hungary: 20 aircraft acquired second-hand 
from Germany. 











Iraq: 59 aircraft, comprising 28 from Series 
08 (1977), one from Series 10 (1977), 10 
from Series 20 (1981), 10 from Series 31 
(1984), and 10 from Series 36 (1985). Three 
ex-lraqi Series 31 aircraft (presumably 
embargoed aircraft on overhaul during the 
Gulf War) were sold by Letecke Opravovne 
Trenci Statny to US civilian operators in 
1993. 

Libya: 173 aircraft, comprising 36 from 
Series 12 (1978), 37 from Series 14 (1979), 
13 from Series 21, eight from Series 22, 

36 from Series 23 (1982), 26 from Series 
25, and 17 from Series 26 (1983). Some 
sources suggest that Libya's eight aircraft in 
Series 19 (1981) were also ZOs; others, that 
they were Cs. Ten L-39ZOs were reportedly 
transferred to Egypt, and three or four to 
Uganda. Seven Libyan L-39s were captured 
by the French at Ouadi Doum, Chad, and six 
of these found themselves on the US civil 
register, one subsequently being registered 
in the UK. 

Syria: 55 aircraft, comprising 41 from 
Series 17 (1980), six from Series 19 (1981), 
and eight from Series 22 (1982). 

Uganda: Uganda reportedly received ‘four 
L-39ZAs' from Libya in about 1987, though 
photographs (of only three aircraft) clearly 
show that they were still to the standard 
Libyan L-39ZO standard. It has been 
suggested that the three aircraft, hangared 
at Entebbe, have never actually flown in 
Ugandan service. 


Motorlet Al-25L 
engine 
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advanced training role. 


L-39E 


The L-39E designation was applied to a 


Unstrengthened undercarriage of L-39C retained Provision for two pylons under each wing: inboard pylons plumbed for fuel tanks 





design study for a radically redesigned, 
more powerful trainer variant of the 
Albatros, with a more streamlined cockpit 
and a broader-chord, square-cut tailfin. The 


study also featured a tailplane moved from 
the fuselage to about one-quarter of the 
way up the fin. Further development 
resulted in the L-39 Mach Trenér, featuring 


afterburning and a cropped Delta wing with 
a straight trailing edge and a swept-back 
leading edge. 
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L-39ZA Albatros 


The L-39ZA was the definitive armed 
version of the basic L-39, adding provision 
for an undernose gun pod to the four-pylon 
wing of the L-39ZO. The gun pod contained 
a twin-barrelled GSh-23 23-mm cannon (the 
barrels arranged side by side), with 150 
rounds of ammunition in the adjacent 
fuselage. The gun was aimed via an ASP-3 
NMU-39 Z gyro gunsight. The aircraft was 
also fitted with an FKP-2-2 gun camera. The 
undernose gun pod is virtually a permanent 
fixture on the L-39ZA, making it a useful 
recognition feature. Further improving the 
L-39ZA's self-defence capability, the old 
outboard pylons were wired to allow the 
carriage of R-60 (AA-8 ‘Aphid') or R-13 
(AA-2 ‘Atoll') [R-homing AAMs. The most 
common offensive weapon for the type 
was the UB-16-57 rocket pod, containing 
16 57-mm S-5 folding-fin aircraft rockets. 
The L-39ZA also had provision for a five- 
camera reconnaissance pod (of undisclosed 
type) on the port inboard pylon. Some 
sources suggest that this pod was also 
compatible with the earlier, gunless 
L-39Z0. 

The type also introduced a strengthened 
undercarriage, with a K27 nosewheel and 
K28 mainwheels. This permitted operation 
at higher all-up weights, but the aircraft still 
retained the original 16.9-kN Al-25TL 
engine. As a result, the aircraft's empty 
weight of 3565 kg (7,859 Ib) was only 2035 
kg (4,486 Ib) less than the maximum take- 
off weight of 5600 kg (12,345 Ib). With a 
full internal fuel load of 980 kg (2,160 Ib) 
and 1100 kg (2,425 |b) of underwing stores, 
the L-39ZA was overweight — even without 
cannon ammunition and the crew. This 
meant that with a full load of stores, the 
gun and ammunition, the L-39ZA was 
normally limited to being flown as a single- 
seater, and had only 825 litres (181 Imp gal) 
of the theoretically available 1255 litres 
(276 Imp gal) of internal fuel. 





VS-1 ejection seats 


Toe 


pee 


Undernose fairing for twin-barrelled 23-mm 
GSh-23 cannon and 150 rounds of ammunition 


Gyro gunsight fitted for weapons aiming 












L-39ZA 























Motorlet Al-25L engine 


Strengthened 
undercarriage 


Four-pylon wing of L-39ZO - inboard pylons plumbed 
for fuel carriage and outboard pylons wired for AAMs 


The prototypes for the L-39ZA were X-10 
(OK-188) and X-11 (OK-HXA), which first 
flew on 29 September 1976 and 16 May 
1977, respectively. The type was acquired 
by the customers listed below, 
Czechoslovakia itself acting as the launch 
customer. Like the L-39ZO, the L-39ZA has 
been used principally as a trainer aircraft, 
and few operators exploited its offensive 
potential. 

Czech L-39ZAs were attached to the 
front-line Su-22 regiment, and were used 
for limited ground attack training and FAC 
work, but were predominantly used as 
hacks and for instrument and continuation 
training. Surprisingly, when reorganisation 
of the Czech Republic air force was 
complete, 16 L-39s were declared as 
‘fighter/air defence’ aircraft and eight as 
‘tactical’ aircraft, accounting for more than 
the total number of L-39ZAs left after 
partition. This may suggest that some 
L-39Cs have been brought up to the same 
standards. 

Nigeria's L-39s were the first aircraft in 
the Albatros family to be fitted with 
Western equipment — in this case, Bendix- 
King radio navigation equipment and English 
language instruments calibrated in Imperial 
units. Aero's demonstrator (186, c/n 








The L-39ZA represented the ‘definitive’ first-generation Albatros, and was 
purchased widely. Shown above is the first prototype (X-10/OK-188) during 
flight trials over the Czech mountains, displaying the undernose gun 
capability which distinguished it from the interim L-39ZO. Below is the 
second ZA prototype (X-11/3911), in air defence configuration with two R-13 
(AA-2 ‘Atoll’) missiles and associated launch rails. As OK-HXA, this aircraft 
appeared at the 1977 Paris air show (minus undernose gun). 





Above: Despite only having one 
wing pylon and no undernose gun, 
this is part of the second, cancelled 
Nigerian L-39ZA order. 


Below: Slovakia’s post-partition 
L-39ZA allocation was nine aircraft. 
They serve with 313. Stihaci Letka at 
Sliac on advanced training duties. 
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This Bulgarian ZA is armed with four UB-16-57 rocket pods in addition to 
the cannon. The BVVS acquired 36, most of the 35 survivors being used by 
the 2 UBAE at Kamenetz for advanced/weapons training. A handful are 
detached to fighter bases to provide currency/weapons training. 


533216) was used as a prototype for the 
Nigerian avionics fit, before being sold to a 
civilian customer in the USA. This use of 
Western avionics led to some reports that 
the Nigerian aircraft were L-39MSs, 
although they retained the Al-25 engine and 
were thus L-39ZAs, like the Thai 
L-39ZA/ARTs described below. Other late 
customers specified different features 
sometimes associated with later variants, 
including Bangladesh, whose aircraft were 
fitted with the VS-2 ejection seats and 
revised canopy jettison system associated 
with the L-39MS and L-59. Aero’s 


demonstrator (5240) was used for airborne 
canopy jettison tests, while the wingless 
fuselage of OK-190 was used for ground 
level ejection seat firings. 


Algeria: 32 aircraft, comprising 10 from 
Series 41 (1987), 10 from Series 42 (1988), 
and 12 from Series 51 (1990). They 
augmented seven L-39Cs delivered later. 
Bangladesh: Eight aircraft, comprising the 
whole of Series 53 (1991-92). 

Bulgaria: 36 aircraft, comprising six from 
Series 38 (1986), six from Series 39 (1986), 
six from Series 41 (1987), six from Series 51 


(1990), and 12 from Series 52 (1990). 
Cambodia: Eight ex-Czech aircraft 
refurbished by IAI for Cambodia and 
delivered 1996-97. 

Czechoslovakia: 30 aircraft, comprising 
five from Series 17 (1980), four from Series 
23 (1982), eight from Series 24 (1983), three 
from Series 39 (1986), six from Series 47 
(1989), and four from Series 50 (1990). 
Lithuania: Two aircraft from Series 54 
(1998), augmenting four L-39Cs inherited 
from the USSR. 

Nigeria: 24 aircraft, comprising 12 from 
Series 38 (1986), and 12 from Series 40 
(1987). Twenty-seven additional aircraft 
were ordered, but were never delivered. 
Romania: 32 aircraft, comprising eight 
from Series 20 (1981), four from Series 24 
(1982), eight from Series 26 (1983), eight 
from Series 28 (1984), and four from Series 
32 (1985). 

Slovakia: Nine ZAs were transferred upon 
the break-up into separate Czech and Slovak 
republics. 

Syria: 44 aircraft, comprising 20 from 
Series 27 (1983), 16 from Series 29 (1984), 
seven from Series 32 (1985), and one from 


Romania was another major L-39ZA 
customer, buying 32. The survivors 
now serve at Boboc. 


L-39ZA/ART or L-39ZE Albatros 


Thailand's L-39s were intended principally 


for the training role, but were delivered with 


full provision for the carriage of an 
underwing target-towing winch, and for use 
as light attack aircraft. The Thai aircraft had 
an Elbit WDNS, with KNR634A VOR, 
KTU709 TACAN and Western radio 
equipment including an ARC-186 VHF and 
ARC-164 UHF, together with a KXP756 IFF 
transponder. The new communications fit 
necessitated the provision of a prominent 
blade antenna below the rear fuselage, 
roughly level with the fin leading edge. 
Some original L-39 avionics systems were 
retained, including the RV-5M radar 


altimeter and Orbit intercom, and the aircraft 


were fitted with the original VS-1BRI 
ejection seat. 

An initial contract for 36 aircraft was 
fulfilled by the delivery of 36 Series 54 
aircraft in 1993, and additional pairs of 
Series 54 aircraft were subsequently 
delivered in 1996 and 1997, bringing the 
total to 40, of a requirement for 50 aircraft. 
Interestingly, the Thai L-39s were delivered 
wearing two quite different disruptive 
camouflage colour schemes, one using 
three shades of light grey, the other 
combining light grey, blue-grey and a deep 
cerulean blue. All Thai aircraft wore 
exceptionally small national insignia for 
minimal conspicuity — a measure whose 
effectiveness was compromised by the 
massive black and yellow checkerboard 
squadron markings slashed across the base 
of the fins of many No. 101 Squadron 
aircraft. No. 102 Squadron used a less 
conspicuous marking with two white stars 
(trailing speed lines) between two 
chordwise stripes on the lower fin. 


Flying from Korat with No. 1 Wing, 
Thailand’s two L-39ZA/ART 
squadrons provide fighter lead-in 
training and a light attack 
capability. The black/yellow 
checkerboard denotes 101 
Squadron. 


Ae 


These CVL L-39ZAs are marked with 
the 1. Letka tiger badge. The aircraft 
now fly from Caslav with 41., 42. 
and 43. Stihaci Letka. 


Series 38 (1986), augmenting earlier 
deliveries of L-39ZOs. 


The L-39ZA subsequently formed the 
basis of the L-39ZA/MP, L-39ZA/ART, 
L-39MS and L-59 Super Albatros. 


L-39ZA/MP 


While development continued of the 
‘Westernised’ L-39MS for Egypt (described 
elsewhere), Aero realised that other 
operators would require a slightly cheaper 
solution. Concurrently with the Egyptian 
contract, Aero worked on the L-39ZA/MP 
(MP for Multi-Purpose) for the Royal Thai 
Air Force. The Thai aircraft retained the 
original Al-25TL engine, but introduced a 
new avionics system integrated by Elbit. 
The L-39ZA/MP designation was applied 
only to the prototype (5240), which first 
flew in 1992. Production aircraft for 
Thailand were designated L-39ZA/ART, and 
are described separately. 


L-39M Super Albatros 


Systems (WDNS), and a more powerful 
engine. The L-39M (M for Modernised) was 
superseded by the L-39MS, and remained 
unbuilt. 


The appearance of a new generation of 
front-line combat aircraft led to demands for 
a modernised version of the Albatros with 
integrated Weapon Delivery and Navigation 





The new avionics systems of the L-39M 
offered improved operational capability, and 
intensified demands for higher thrust. As a 
result, the L-39MS (Modernised Super) was 
drawn up around the new PS/ZMK DV-2 
engine, to be developed by the Progress 
concern for mass-production by a newly- 
built engine plant in Slovakia. Rated at 21.57 
kN (4,850 Ib st), the DV-2 promised to 
deliver some of the improved thrust that 
had been necessary since Aero started 
producing heavier, armed versions of the 
Albatros — which had never been ‘over- 
powered’ even in its original form. Even 
more importantly, the DV-2 kept delivering 
thrust as airspeed increased, allowing an 
increase in maximum level speed at 16,000 
ft (4877 m) from 747 km/h (405 kt) to 872 
kr/h (473 kt). 

Although it looked very much like a 
normal L-39ZA, the L-39MS was a vastly 
improved aircraft, with major modifications 
to the primary structure and strengthening 
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L-39MS Super Albatros 


to allow operation at higher all-up weights. 
The new variant introduced hydraulically- 
actuated ailerons and elevators, and many 
new systems, including an integrated 
WDNS, a cockpit MFD, dual HUDs, and a 
comprehensive BITE/diagnostic system. It 
was also equipped with new ‘zero-zero’ 
VS-2 ejection seats, and an upgraded Saphir 
5M APU. The new variant was distinguished 
externally by larger (longer) fixed 115-litre 
(25-Imp gal) tip tanks, a sharper nose profile, 
and a new, single-piece, upwards/ 
backwards-opening canopy. 

The first L-39MS prototype (X-21) was 
powered by the original Al-25TL engine and 
flew initially in 1983, and was not followed 
by a properly representative DV-2-engined 
prototype (X-22, OK-184) until 30 
September 1986. Two more prototypes 
were flown on 26 June 1987 (X-24) and 
6 October 1987 (X-25). 

Six pre-series (Series 0, 1992) L-39MSs 
were delivered to the Czech air force from 








The L-39MS was to have been 
procured in some numbers for the 
Czechoslovak air force, but in the 
event the partition of the country 
terminated production at eight. Two 
of these were retained by Aero for 
tests and development work, while 
the other six were delivered to the 
air force. Of the latter, the Czech air 
force took four, these now flying 
alongside the L-39Cs of 341 vit at 
Pardubice on advanced training 
duties. This aircraft is seen prior to 
the move, wearing the badge of 

2. Letka from Prerov. 


L-49 


The L-49 was designed in about 1988 to 
meet the same Soviet Air Forces’ 


L-49 VTER 


The basic L-49 was redesigned, having a 
considerably less-swept wing that was 


L-39MS 


Modernised cockpit with 
single MFD 


Lengthened nose 


t 
a4 
, 







Revised canopy framing 














As well as the DV-2 powerplant, the L-39MS introduced a revised cockpit 
and ‘zero-zero’ VS-2 ejection seats. The tip tanks are noticeably larger. 


1991, the first having flown on 1 October 
1989. These aircraft featured a sa sharper 
nose profile and were powered by 

21.57-kN (4,850-lb st) PS/ZMK DV. 2 engine. 
Czechoslovak air force L-39MSs were 
divided subsequently between the Czech 
and Slovak Republics (which received four 
and two aircraft, respectively) when the 
state split apart. Two more L-39MS aircraft 
from Series 1 (1993) were retained by Aero 


for trials and as demonstrators. Plans for the 
acquisition of 48 L-39MS aircraft to serve as 
lead-in fighter trainers for the Czechoslovak 
air force were interrupted by the division of 
the country into separate Czech and Slovak 
Republics, and have now been abandoned. 
Other L-39MSs were delivered for export, 
to Egypt and Tunisia, under the designation 
L-59E and L-59T, and are described 
separately. 





Two of the Czechoslovak air force L-39MSs now serve in 
Slovakia. Like the Slovak L-39V target-tugs, they have been 
repainted in a ‘Biele Albatrosy’-style colour scheme and 


serve with 51. Letka at Kosice. 


VS-2 ejection seats 





Strengthened airframe 

















































Undernose GSh-23 twin-barrelled cannon 


requirement which resulted in the MiG AT 
and Yak-130. It initially emerged as a 
minimum-change derivative of the L-39, 
with a new, swept wing (still low-mounted, 
but more like the Alpha Jet's in planform 


raised to just above the mid-fuselage, and 
drooped, above large rectangular intakes. 


Aero L-59E Super Albatros 


The DV-2-powered export version of the 
L-39MS was redesignated as the L-59 in 





1991, even before the first L-39MS ordered 
by Egypt could be flown. When this aircraft 





Larger tip tanks 


than the BAe Hawk's). The aircraft also had 
a lowered, swept tailplane, and a more 
swept, more pointed tailfin. The L-49 
featured an upwards-opening, one-piece 
canopy. Earlier advanced trainer designs 


The tailplane was less swept and more 
squared, and was raised and given some 
anhedral. The aircraft looked like an 
enlarged S.211, or like an AMX with 
underwing intake ducts, and in some ways 


did fly, therefore, it had become an L-59E. 
Egypt took 49 L-59Es, 11 from Series 2 
(1993), and 19 each from Series 3 and 4 
(1993 and 1994). The aircraft had four 
underwing pylons, all plumbed for the 
carriage of 150-litre (33-Imp gal) or 350-litre 
(77-Imp gal) fuel tanks. 

Externally, it looked much like the basic 


Egypt was the first export customer 
for the L-59, the aircraft now flying 
alongside L-39ZOs with the training 
brigades at El Minya. 


Progress DV-2 engine 


Four-pylon wings 


had been considerably more radical in 
appearance, with one 1979 study featuring 
a mid-set wing, massive, sharply-swept 
tailfin and huge LERXes above the intakes. 


also resembled the |A-63 Pampa. It also 
resembled the BAC P-59, that company’s 
unsuccessful contender for the requirement 
which resulted in the BAE Systems Hawk. 
The L-49 VTER remained unbuilt. 


L-39ZA, but inside the cockpit the L-59 was 
very much a new aircraft. A new WDNS 
was integrated by the US company Flight 
Visions, and each cockpit included a Flight 
Visions FV-2000 HUD (or a HUD repeater in 
he rear cockpit) and a horizontal pair of EFS 
40 EFIS screens, in addition to conventional 
analog flight instruments. The L-39MS 
avionics suite included an AlliedSignal 
KNS660 FMS, with KNR634 VOR, KTU709 
TACAN, KDF806 ADF, KLN670 GPS, 
KRA405 radio altimeter, KAH460 AHRS and 
KAD480 air data system. The aircraft also 
featured a Flight Visions Mission Computer. 





L-59F Super Albatros 


The L-59F designation was applied by Aero 
to a DV-2-powered variant offered to meet a 
Greek air force requirement, in 1998. The 
type used Western avionics, and is 
presumed to have been broadly similar to 


the L-59E and L-59T. There have also been 
unconfirmed reports that the L-59F 
designation was initially applied to the first 
six Tunisian L-59s. 
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L-59T Super Albatros (Fennec) 


When Tunisia ordered DV-2-engined L-59s, 
Aero used the designation suffix T (for 
Tunisia, naturally) and the Tunisian air force 
allocated the local name Fennec. The 
aircraft look externally almost identical to 
Egyptian L-59Es, albeit with an additional 
antenna below the centreline, and with low- 
intensity formation-keeping strip lights 
(‘slime lights’) on the tailfin (immediately 
ahead of the upper leading edge of the 
rudder), on the lower rear fuselage and 
below the pilot's ejection seat headrest, low 
on the fuselage. Tunisia took 12 aircraft 
from 1995's Series 5, which were delivered 
in brown and dark green disruptive 
camouflage, with national roundels in six 
positions. Some sources suggest that these 
aircraft were taking shape on the production 
line as L-39ZAs for Nigeria, before that 
country’s second 27-aircraft order was 
abandoned. There have also been 
suggestions that the first six aircraft may 
have been designated as L-59Fs. 


0101 was used to test the features of 
the L-59T, and also as a company 
demonstrator - including a visit to 
Farnborough in 1996. 


L-139 Albatros 2000 


The L-139 was a Garrett TFE-731-4-powered The Garrett-engined L-139 remained 









































derivative of the L-39MS, and in some in prototype form only. The aircraft 

senses Wy chy stepping ba Sy Geka was tailored to meet the USAF/US 

the original L-39 Albatros and L-59 Super q 

Albatros and the fully-modernised L-159. Navy PATS requirement. 

The TFE-731-4-1T engine used by the L-139 

offered a modest improvement in thrust The installation of the new American 

over the original Albatros’s Al-25TL, was engine, with its built-in emergency 

lighter, and delivered a significant (15 per generator and starter generator, did lead to 

cent) improvement in fuel consumption. The he removal of the L-39’s Saphir 5 APU and 

new engine also had the advantage of being he previously essential emergency RAT. 

of ‘Western’ origin, with all of the The L-139 had a new Bendix-King/Flight 

associated (and largely perceived) benefits Visions integrated WDNS, a Flight Visions 

of longevity and reliability. It was, however, HUD and small AlliedSignal EFIS screens in 

officially only rated at 17.99 kN (4,045 Ib st), he front cockpit, and a HUD repeater and a 

which was well short of the 21.57 kN single small EFIS screen in the rear cockpit. 

(4,850 Ib st) offered by the L-59’s DV-2 Both crew sat on VS-2A ejection seats, and 

engine, and had a higher bypass ratio than ook advantage of a new oxygen system The L-139 prototype (5501) made its aircraft originally wore a smart blue and 

the L-39’s original powerplant. This meant using an OBOGS (onboard oxygen maiden flight on 8 May 1993 (or 10 May white colour scheme, but was subsequently 
that the lightweight L-139 offered generator system) rather than bottles of 1993, according to some sources), in the camouflaged in two-tone grey, gaining low- 
significantly lower performance than the compressed oxygen. The aircraft also hands of Ladislav Snyder and Stanislav intensity formation-keeping lights like those 
existing L-59, and marked only a relatively eatures extensive BITE, fatigue and stress Vohanka, and was subsequently shown at itted to Tunisian L-59Ts. Initially flown 
modest improvement over the original L-39. monitoring equipment. the 1993 Paris Air Salon at Le Bourget. The without the L-39ZA/L-59-type gun-pack, the 


L-139 was later fitted with the normal 
GSh-23 cannon installation, at least for firing 
rials. Unlike the L-59, the aircraft reverted 
o the blunt nose profile and smaller wingtip 
anks of the basic L-39, rather than the 
sharp nose and long tanks of the L-59. 
The L-139 was rather optimistically 
offered as a USAF JPATS contender, and 
efforts were made to team with General 
Dynamics to meet the requirement. These 
efforts were frustrated by the acquisition of 
General Dynamics by Lockheed, which 
already had a JPATS partner and was 
offering the MB.339 as the ‘T-Bird II’. 

The L-139 was marketed energetically to 
a number of other customers, and 
undertook weapons trials in South Africa, 
but remained without orders. 




















Revised, Western 
avionics with 
new antennas 





VS-2A ejection seats Four-pylon wing with small tip tanks 


Despite its US-built engine and L-139 - 
modern cockpit, the L-139 found no Original canopy style 
buyers, those customers interested Westernised cockpit 











in the Albatros preferring the 
considerable extra power of the fore 
DV-2 in the L-59. Marketed primarily Original short nose 
as a reliable, low-cost basic trainer, : 
the L-139 could also carry weapons, 
and performed trials with rockets 



































and undernose cannon. : - - Garrett TFE-731-4 engine 
L 1 5 9 S k 1 to a twin-engined, single-seat attack aircraft tandem mainwheels. This type was also Sokol was wind tunnel tested and reached 
ms oO oO based on the L-39 configuration but known as the A-159 Sokol, and was planned __ the full-scale mock-up stage, but the 
incorporating a Mach Trenér-type wing (with as a replacement for the Su-7. Using a pair programme was abandoned in the wake of 
The L-159 designation was originally applied F-104-style tip tanks) and Viggen-type of R-13 engines (as used in the MiG-21), the — the 1968 Soviet invasion. 
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L-159 ALCA 


Development of the L-159 ALCA (Advanced 
Light Combat Aircraft) began in 1993, to 
meet a Czech air force requirement 
(Slovakia having by then become 
independent). The aircraft was intended as 
a replacement for most of the disparate 
Soviet-built front-line aircraft still in use 
(principally MiG-21s, Su-25s and Su-22s), 
plans being for a relatively large number of 
these cheap, locally-produced machines to 
augment perhaps two squadrons of more 
capable supersonic fighters. Initially, some 
thought was given to retaining between 24 
and 36 MiG-21s, refurbished, modernised 
and fitted with new Western navigation 
systems, IFF and perhaps even radar and 
missiles. 

The Czech government was determined 
to break away from Russian influence, 
however, and pushed hard for the 
acquisition of some 24 modern, supersonic, 
Western multi-role 'super-fighters’. The 
prime contenders to meet the latter 
requirement are the Lockheed Martin 
F-16, the Boeing F/A-18, the Dassault 
Mirage 2000 and the Saab/BAE Systems 
Gripen. No decision on this choice has yet 
been made, and severe economic 
constraints make progress difficult, as does 
a perceived need for the Czech decision to 
be in line with similar choices facing other 
East European aspiring NATO members, 
principally Hungary and Poland. The 
decision is now becoming urgent, however, 
for the Czechs have rejected an upgrade for 
their MiG-21s, which now face retirement 
by 2004. 

As the ‘low-cost’ element in a high:low 
mix, it was always inevitable that the ALCA 
would (for reasons of risk, timescale and 
economy) be a derivative of the tried and 
tested L-39, using largely off-the-shelf 
avionics systems. This approach promised a 
quicker and cheaper development 
programme, and easier, cheaper production, 
obviating the need for entirely new tooling. 
It promised to deliver an aircraft which 
would be supportable and maintainable. The 
aircraft also offered the company an 
attractive ready-made product to offer to 
existing L-39 customers, which might more 
readily find a niche than an entirely new 
design that would have to compete with 
other new light attack aircraft. 

In Czech air force service the L-159 
would be expected to be fully compatible 
with NATO operating procedures and 
equipment (membership of the organisation 
even then being a key aspiration of the 
Czech government) and to be a suitable 
aircraft to prepare Czech pilots for 


The L-159 underwent weapon firing 
trials in Norway, using the first 
prototype in single-seat 
configuration. Test equipment 
occupied the rear cockpit from 
which the seat had been removed. 





whichever Western fighter type was 
chosen. But the L-159 is intended very 
much as an operational type, and not as an 
advanced trainer; the number of two- 
seaters to be acquired was only 12, of a 
72-aircraft total ordered for the Czech air 
force, and the two-seater is now not 
expected to be procured at all. The aircraft's 
primary role was defined as being close air 
support and tactical ground attack, with a 
FAC, reconnaissance and self-defence 
capability. The aircraft was also expected to 
undertake interception of subsonic targets, 
and to fly combat air patrols. Transition and 
combat training was a secondary role. The 
aircraft will be delivered as part of an 
integrated training and logistic support 
system. 

Detail design began in 1995, with both 
single- and two-seat versions initially sharing 
the L-159 ALCA designation. The first 
priority facing the design team was to 
provide increased thrust, the target being to 
install an engine with 25 per cent greater 
thrust than the L-39MS's DV-2. This was 
judged essential to allow operation at the 
higher gross weights associated with higher 
fuel loads and operational warloads. As an 
operational CAS aircraft, the L-159 would 
also require more stores stations, so gained 
a new centreline hardpoint and two 
additional underwing pylons further 
outboard. 

The choice of engine was not entirely 
straightforward, since there was a 
perceived need to go with Western 
systems wherever possible, ruling out any 
improved version of the DV-2. The new 
engine selected for the L-159 (after the 
evaluation of three competing alternatives) 
was the Allied Signal (Garrett) F124-GA-100, 
a military derivative of the TFE-731 used in 
the L-139. This engine (built by the 
international ITEC consortium) is controlled 
by dual FADEC (Full Authority Digital Engine 
Control) systems, there being no 
mechanical linkage between throttle and 
engine. The new engine offered a thrust 
rating of 28.02 kN (6,300 Ib st), almost 
double that of the original L-39's 
powerplant, putting it in the same category 
as the final Adours as used in later BAE 
Systems Hawks. The engine is rail-mounted 
for easy removal and installation, and the 
rear fuselage is attached by only five bolts, 
all services having quick release couplings 
at that point. As a result, a team of three 
can change the L-159’s engine in under one 
hour — a task which took two and a half 
hours in the L-39. The engine is also fully 
modular, and the FADEC includes an 
embedded EMS (Engine Monitoring 
System), which forms part of the aircraft's 
monitoring system: it tracks and records 
some 263 airframe, flight and systems 
parameters. The fuel system includes an 
inert gas pressurisation system. The L-159 
was fitted with enlarged intakes, though 
they were increased in area more to meet 
increased bleed-air and cooling air 
lalla than to provide greater mass 

ow. 





Aero produced two L-159 ALCA prototypes, the first of which (above) was 
finished as a two-seater, while the second (below, in primer) was a single- 
seater more representative of the initial Czech Republic production version. 





The drive to ensure NATO compatability 
and to cut links with the (Russian- 
dominated) past led Aero to adopt a 
Western, MIL STD 1553B databus-based 
integrated avionics suite, for which Boeing 
(formerly Rockwell) was the integrator. The 
avionics system allows for significant 
growth and rapid software updating, but is 
impressively well-specified already. 

For the first time in an Albatros, the 
L-159 is fitted with a search radar, in the 
case of Czech aircraft a FIAR Grifo-L multi- 
mode pulse-Doppler set (the radar choice 
for the Singaporean F-5 and Pakistani 
Mirage upgrades). The small antenna means 
that range is relatively short, but the radar 
has all the modes and features associated 
with modern fighter radars, with five 
different air-to-air search modes, allowing 
the simultaneous tracking of eight targets, 
four close-combat modes and nine air-to- 
ground modes, including ground mapping 
and Doppler beam sharpening mapping 
modes. Installation of the new radar has 
necessitated a slight fuselage stretch 
(another is added between the back of the 
former rear cockpit and the intakes) and a 
rounded, flattened, shark-like nose radome. 

The key to NATO interoperability is 
provided by an AlliedSignal APX-100 IFF 
transponder, and the pilot is also provided 
with two Rockwell-Collins N-ARC-210 
UHF/VHF radios for communications. The 
aircraft has a Honeywell H-764G ring laser 
gyro INS with embedded GPS, providing a 
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level of navigational accuracy now being 
taken for granted in Western air forces. 

The L-159 has a modular self-protection 
system with integrated warning and 
countermeasures systems. The heart of the 
system is a GEC-Marconi Sky Guardian 200 
RWR, similar to that used by upgraded RAF 
Jaguars. This can even record enemy radar 
emission parameters, for later addition to 
the onboard threat library. It can also 
determine and initiate the most appropriate 
sequence and type of countermeasure to be 
dispensed by the Vinten Vicon 78 Series 
455 system, according to the nature of the 
threat detected. There is provision for up to 
three Vicon chaff/flare dispensers to be 
installed. 

Previous East European combat aircraft 
have tended to follow Soviet cockpit design 
practice, in that cockpits had a higher 
workload than their Western counterparts 
and provided less situational awareness for 
their pilots. The L-159 incorporates full 
HOTAS controls, multiple input devices on 
the redesigned throttle grip, and a new 
F/A-18-type stick-top. The pilot receives 
information via the new Flight Visions 
FV-3000 wide-angle (25° field of view) HUD 
(proposed for the F-14D upgrade and for the 
JSF) and via the two AlliedSignal colour LCD 
MFDs (multi-function displays) which 
dominate the main part of the panel. They 
give the cockpit an appearance similar to 
that of early F-16s, with back-up analog 
flight instruments on the main panel, rather 





Gen 





than of an F/A-18 or Eurofighter-type full 
‘glass’ cockpit. 

Other Western avionics equipment 
include a Flight Visions 6400-100 dual 
mission computer, a new AlliedSignal air 
data computer, a Lear Astronics autopilot 
and yaw damper, AlliedSignal KNR634A 
VOR and KDM706A DME and a new 
Hamilton-Standard/Dynamic Control 
Corporation SMS, bringing compatibility 
with the widest possible range of 
contemporary and future NATO weapons. 
The new variant even has Western-style 
low-intensity formation lights (like the L-139 
in its later incarnation, and like Tunisian 
L-59s), 

The aim was to make the L-159 
thoroughly familiar to Western-trained pilots 
and, in pursuit of this, it even introduced 
differential toe-brakes instead of combining 
rudder movement with a stick-mounted 
brake, and also reduced the full-flap 
position from 55° to 44°. The L-159 retains 
some WarPac touches, designed to make 
the aircraft suitable for near-autonomous 
operation from rough or semi-prepared 
strips, such as built-in steps, a PBS Saphir 5 
APU, OBOGS (onboard oxygen generator 
system) and OBIGGS (onboard inert gas 
generator system). 

The design team was expected to 
reduce empty weight and to provide 
additional space for fuel and new avionics 
systems; to do this, the former rear cockpit 
was taken over, and the rear seat and 
instruments were deleted. The primary 
L-159 thus became a single-seater, the 
wo-seat trainer version meeting less 
stringent weight and fuel limits. Whereas 
the original L-39 had an internal fuel 
capacity of 1255 litres (276 Imp gal), 
including two 100-litre (22-Imp gal) non- 
jettisonable tip tanks, the L-159 had an 
internal fuel capacity of 1980 litres (436 Imp 
gal), including 115-litre (25-Imp gal) 
enlarged wingtip tanks. Like the 
L-39MS, L-59 and L-139, the L-159 can be 
fitted with up to four drop tanks, the 
inboard pylons being capable of 
accommodating 525-litre (115-Imp gal) fuel 
anks, and the centre-wing pylons capable 
of carrying 350-litre (77-Imp gal) tanks. The 
L-159 also had provision for single-point 
pressure refuelling, and the design has 














latent provision for an inflight-refuelling 
probe. 

The basic L-159's remaining single 
cockpit is fitted with composite/cerarnic 
armour proved against small-calibre fire and 
some missile fragments. Finally, the 
designers produced an aircraft with an 
airframe that met Western standards of 
longevity, having a design service life of 
8,000 flying hours. 

The first L-159 ALCA was actually a two- 
seater (5831) and was rolled out (wearing a 
gaudy red, white and blue colour scheme) 
on 12 June 1997. A formal contract 
between Aero and the Czech MoD was 
signed on 4 July of that year. The aircraft 
subsequently made its first flight on 2 
August 1997, in the capable hands of chief 
test pilot Miroslav Schutzner. This 
prototype had a non-representative L-59- 
type cockpit and lacked both HUD and 
RWR. The aircraft did have a broad V/UHF 
blade antenna below the rear fuselage, 
between the trailing edges of the wings. 
This was later replaced by a swept ‘hockey 
stick’ antenna, which was itself removed 
and replaced by a broad blade antenna 
below the nose. Czech air force pilots first 
evaluated the new aircraft in February 
1998, and were reportedly delighted, 
though they were even more enthusiastic 
when shown the cockpit of the yet-to-fly 
single-seat L-159. 

This first single-seater (5832, still in rust- 
red primer overall) made its maiden flight 
on 18 August 1998, and was ostensibly 
fully representative of the planned 


L-159A ALCA 


Modern Western-style \ 
cockpit with twin MFDs \ 
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Elongated nose housing | 
Grifo-L fire control radar ee 






production configuration, although, in fact, 
the aircraft lacked miniature detonating cord 
embedded in the canopy (as planned for 
the production aircraft). The aircraft also 
went through the same evolution of 
antenna configurations as the two-seat 
prototype. The single-seater had a 
sideways-opening, manually-operated 
canopy (like that of the L-39) with a second 
(shallower, with higher ‘sills’) transparent 
canopy over the rear avionics bay which 
replaced the top part of the rear cockpit. 
Soon painted in a smart medium and dark 
grey camouflage scheme, the single-seat 
L-159 prototype made the type’s Paris air 
show debut in June 1999, and in the static 
park was surrounded by Western stores 


Single-seaters with raised sills 
on rear ‘cockpit’ (avionics bay) 


Increased-area intakes 


Strengthened airframe 
with extended fatigue life 
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5832, the second ALCA prototype, was painted ina 
warlike camouflage for various demonstrations to 
customers looking for a cheap light fighter. It was 
fitted with a representative avionics fit, including 
Grifo-L radar, from the outset, Unlike previous 
Albatros versions, the L-159 is compatible with a wide 
range of external stores. The aircraft below is seen 
with a ground-only loadout of dummy Brimstone 
missiles, Apollo EW pod and a TIALD laser 
designation pod on the centreline. 





options, including a TIALD laser designator, 
Apollo EW pod, and a W. Vinten Ltd Series 
18 reconnaissance pod. The two 
prototypes were augmented by an L-39 
(5240) fitted with the redesigned L-159 
nose gear, used for braking tests, and an 
L-59 (0102) used as an autopilot test 
aircraft. 

Once examples of both were flying, the 
single- and two-seat aircraft were initially 
differentiated by the designations L-159 
and L-159T, respectively, but were quickly 
redesignated as the L-159A and L-159B. 


Sky Guardian 200 radar 
warning receiver and 
chaff/flare dispensers can 
be fitted 





























































































































VHF/UHF blade antenna under nose 


Optional centreline pylon 


Six-pylon wing 


Allied Signal (Garrett) F124-GA-100 engine 





L-159A 


The production single-seat L-159 was 
designated L-159A, 60 of which were 
originally ordered for the Czech air force. 
The whole Czech 72-aircraft order is now 
believed to be for the single-seater, 
however. The first production L-159A made 
its maiden flight on 20 October 1999, by 
which time 26 more aircraft were taking 
shape in the factory, and seven Czech air 
force pilots had converted to the new 
aircraft. 

By December 1999, the L-159 
programme had slipped by nine months, 
and first deliveries (of five aircraft) to the 
Czech air force were not expected until 
September 2000. A further delay was 
reported in February 2000. Sensible use of 
parallel development and clearance work 


The first two production L-159As 
(6001, 6002) were officially handed 
over to the CzAF at Cas/av on 10 
April 2000 to begin the replacement 
of the MiG-21. 


have kept delays to a minimum, however, 
and will allow the company to catch up on 
the original delivery schedule. The first five 
aircraft are now expected to be delivered 
concurrently with the next (on-time) batch 
of 16 aircraft. The principal cause of the first 
delay was administrative and legislative 
hold-ups with the US weapons systems 
bought to equip the aircraft, which in turn 
delayed the start of six weeks of weapon 
trials (primarily with CRV-7 rockets in 
LAU-5003 pods, AGM-65 Maverick ASMs, 
and AIM-9M Sidewinders) with the L-159B 
prototype operating from Andoya in 
Norway. The second delay surrounded the 





proposal to fit all L-159s with inflight- 
refuelling probes for greater NATO 
interoperability. 

The first operational unit with the L-159A 
is scheduled to be the 4th Zakladna Stihaci 













Letka at Caslav, currently flying a mix of 
MiG-21MFs and MiG-23MLs. Next to 
convert will be the 32nd Zakladna Stihaci 
Letka at Namést, currently operating the 
Su-25 and Su-22. 





L-159B 


Twelve of the Czech air force’s 72 aircraft 
were to have been two-seaters, and most 
were to have been delivered towards the 
end of the production run. Some recent 
reports suggest that the L-159B has now 
been entirely removed from the Czech 
order. The L-159B reintroduces the L-39's 
normal rear cockpit (covered by a 
hydraulically-operated, single-piece, 
upwards/backwards-opening canopy) at the 


expense of about 356 litres (78 Imp gal) of 
internal fuel, taking internal fuel capacity to 
1630 litres (359 Imp gal). The baseline 
L-159B lacks the L-159A's autopilot, though 
it is offered as an option for export aircraft. 

Aero is relying heavily on the success of 
the L-159 to achieve a financial recovery 
from what was almost a catastrophic 
collapse, and it has been estimated that 
about 150 aircraft must be sold for the 
company to break even. 

Although the Czech air force order has 
been principally for the single-seat model, 


the two-seater may enjoy greater success 
overseas. Foreign interest in the type is 
strong, and Aero has pitched the two-seater 
as an ideal lead-in fighter trainer, a 
fashionable and potentially lucrative 
category. Venezuelan and South African 
pilots flew the aircraft in early 1998, and 
rated it very highly, although it was not 
selected by either air arm: Venezuela opted 
for the more expensive and heavier AMX, 
and South Africa for the upmarket BAE 
Systems Hawk. During 1999, the aircraft 
was flown by pilots from Greece, Hungary, 


Israel, Latvia and Slovakia, and Aero hosted 
delegations from other nations, including 
Poland. For Poland to select the L-159 
would require a great deal of national pride 
to be swallowed, since it would involve 
shelving the ongoing efforts to upgrade the 
troubled indigenous PZL M-93/M-97 Iryda. 
The strongest sales prospects for the 
L-159B are believed to be Hungary, 
Lithuania, Poland and Slovakia. 
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Forca Aérea Portuguesa 


With the recent retirement of the A-7 and the procurement of further 
i‘. OF o-fe cgay ° F-16s, Portugal’s air force has undergone a major upgrade since the early 
y LHigino Ualtaro 1990s. It took part in NATO Allied Force operations over Kosovo. 


Top: Portugal benefitted from the end of the Cold War by the cascade of Below: The Alpha Jet and F-16 are Portugal’s only fast-jet types. The F-16s 
equipment from other NATO nations, notably Germany which donated 50 are optimised for air defence, and are similar in configuration to the USAF’s 
Alpha Jet As. Eighteen came from the former Luftwaffe detachment at Beja. | Block 15 ADF variant, with AIM-7 Sparrow capability. 





Above and right: Esquadra 201 was 
commissioned in January 1994 at Monte Real to 
prepare for the arrival of 17 F-16As and three 
F-16Bs, all of which had been delivered by April 
1995. The unit maintains a two-aircraft air 


Between the retirement of the F-86F in 1980 and 
the arrival of the F-16 in 1994, Portugal was 
without a dedicated fighter, the air defence 
mission being entrusted from 1982 to the A-7 
Corsair Il. The Esquadra 201 ‘Falcoés’ crew room 
reflects the FAP’s fighter tradition. 


Portugal’s long Atlantic coastline and outpost in 
the Azores make maritime patrol an important 
duty, although between the retirement of the last 
Neptune in 1977 and the arrival of the P-3P Orion 
in the late 1980s there was no dedicated MPA. Six 
Orions are in use with Esq. 601 at Montijo. 
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Above: Two squadrons share the ex-Luftwaffe 
Alpha Jets at Beja. Esquadra 103 is the training 
unit, taking students from the FAP’s Epsilon 
course or from the USAF’s Undergraduate 
Training Program. Students from the latter 
undergo a much shorter course with the unit 
before onward posting. Esquadra 301 maintains a 
close support role inherited from its time with 
the Aeritalia G91. Of the 50 Alpha Jets supplied by 
Germany, five were earmarked as spares sources, 
leaving 45 operational aircraft, of which a 
sizeable number are stored at Beja. 


Esquadra 501 at Montijo 
operates the six-strong 
Hercules fleet. Originally 
delivered as standard 
C-130Hs (above), three were 
stretched to C-130H-30 
standard (right) by OGMA. 
Prior to delivery of the P-3Ps, 
the Hercules was used as an 
interim maritime patroller, 
but now concentrates on 
transport tasks, including 
regular shuttles to the Azores 
and Madeira. With MAFFS kit 
installed, the Hercules 
provide a useful fire-fighting 
capability. 
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Above and below: The versatile CASA 212 Aviocar 
undertakes a variety of roles within the FAP, 
including utility transport, fishery patrol, SAR, 
navigator training, earth resources monitoring 
and aerial survey. Esquadra 401 at Sintra 
operates most of the ‘special mission’ Aviocars. 


Left: Esquadra 601’s six P-3P Orions are ex-RAAF 
P-3Bs updated to near P-3C Update II 
configuration. They are Harpoon ASM-capable. 


Right: Previously assigned to Esq. 401, two CASA 
212s fly from Montijo with Esquadra 502 on 
electronic warfare training duties. 
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Above and below: The Reims-Cessna 
FTB 337G Milirole was the chosen 
successor to the Dornier Do 27, and 32 
were purchased. Of these, 16 were armed, 
eight fitted out for photo-reconnaissance 
(illustrated) and eight were dual-control 
trainers. Twelve survivors are flown from 
Sintra by Esq. 505, tasked with light 
transport, training and survey tasks. 
None of the aircraft is armed. 


Right: VIP transport is undertaken by 
Esquadra 504, flying from Montijo, using 
three long-range Falcon 50s. A single 
Falcon 20 is also on strength (from three 
delivered) outfitted for transport and 
navaid calibration duties. 
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Above: Apart from the first aircraft, 
Portugal’s Aérospatiale TB30 
Epsilon fleet was assembled by 
OGMA at Alverca. Eighteen were 
procured, of which 16 still serve in 
the basic training role, having 
replaced DHC-1 Chipmunks. 
Originally operated by Esq. 104 at 
Sintra, the Epsilons moved to Beja 
in 1993 and are now operated by 
Esq. 101. Most Portuguese trainees 
arrive at Beja from the Air Force 
Academy at Sintra and, following 
the Epsilon course, move on to the 
Beja-based Alpha Jets of 103 
Esquadra. Some students are sent 
to the US for UPT training on T-37s 
and T-38s. 













Above: The Aérospatiale SA 330 Puma is the backbone of the helicopter force, although 
only 10 are in service. Thirteen were delivered as SA 330Cs in 1969, later being upgraded 
to SA 330L standard. The 10 survivors have been re-engined with Makila turboshafts 
and all are fitted with Omera ORB-31 Hercules search radar. They are designated 

SA 330S to reflect their hybrid Puma/Super Puma configuration. Two squadrons fly the 
type, five operating with Esquadra 751 at Montijo on the mainland, while another five 
fly with Esquadra 752 at Lajes in the Azores. Both units use the type for general 
transport, army support and SAR. 





Above and left: Veterans of 
Portugal's colonial conflicts 
in Africa, 24 Aérospatiale 
Alouette IIIs soldier on with 
Esquadra 552 at Beja. 
Operating alongside the 
FAP’s other training units, 
Esq. 552 has tactical 
transport for the army as its 
primary role, but also 
provides rotary-wing 
training and SAR. A new 
helicopter type to supersede 
the Pumas and Alouettes is 
desperately sought. 


Right: A type still flown by 
the Museu do Ar’s historic 
flight is the Beagle D.5/160, 
one of 84 built by OGMA. 
Along with the more 
powerful D.5/180, also flown 
by Portugal, this was the 
ultimate development of the 
Auster monoplane family. 


Above: Having been replaced in the training role 
by the Epsilon in 1990, the OGMA-built DHC-1 
Chipmunk is retained for glider tug duties by the 
Air Force Academy at Sintra. The aircraft have 
been re-engined with horizontally-opposed ‘flat- 
four’ Lycomings, hence the unusual cowling 
shape. Two are in use with Esquadra 802, which 
also operates the Academy’s glider fleet. 


The Museu do Ar (air museum) is located at 
Alverca, OGMA’s main facility. Many of the 
museum’s aircraft are airworthy, including 
two North American T-6Gs (right) and two 
DH.82A Tiger Moths (below). 


Above: Providing Portugal with its offensive capability 
throughout the 1980s and early 1990s, the Vought A-7P 
Corsair II was retired in 1999 having served with Esq. 302 
and Esq. 303 at Monte Real. Operational aircraft 
amounted to 44 A-7Ps and six two-seat TA-7Ps delivered 
in two batches, with many other aircraft used as spares 
sources. Around 40 remained in service until the end of 
the type’s FAP career. 
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France: Part 2 


Aviation Navale 


Once thought to be totally outdated, the Aéro- 
navale — French Naval Aviation — has entered a 
new era of global modernisation and improve- 
ment. The revitalisation of France’s Groupe 
Aéronavale centres around the provision of a new 
core force comprising the aircraft-carrier Charles 
de Gaulle, new ‘La Fayette’~class stealth frigates 
and future anti-aircraft destroyers, all of which 
supplement existing surface combatants and fleet 
support vessels. Additionally, the large but ageing 
aircraft fleet has undergone numerous changes in 
the last five years, a trend that is likely to 
continue for the foreseeable future: obsolescent 
types are to be withdrawn while new and 
modern aircraft and helicopters are due to be 
accepted into operational service. 

The Marine Nationale’s structure and missions 
have been seriously affected by the near-total 
disappearance of the Soviet airborne, surface and 
submarine threats. The withdrawal of anti- 
submarine frigates such as the Duguay-Trouin, and 
introduction of so-called ‘surveillance frigates’ 
built to merchant navy standard and with no real 
anti-submarine/anti-aircraft fighting capabilities, 
is a strong message that the nature of the 
perceived threat has changed. Today, the Marine 
Nationale is increasingly likely to participate in 
blockades, disaster relief and limited littoral 
warfare missions rather than in large-scale blue 
water operations. However, power projection 
remains on the agenda and the recent participa- 
tion of the Foch and its air group in Operation 
Allied Force is a strong message that the aircraft- 
carrier is still a symbol of power, and a very useful 
tool. All the new surface vessels are also capable 
of carrying helicopters and the rotary-winged 
assets are becoming more important for missions 
where flexibility is an absolute necessity. For 
example, ships and helicopters of the Marine 
Nationale took part in the relief operations in the 
aftermath of Hurricane Mitch, in Central Amer- 
ica, and were active in East Timor. 

Finally, in total accordance with the nuclear 
deterrence policy, a powerful surface/airborne 
anti-submarine force is to be retained in the 
Atlantic to protect the strategic nuclear submarine 
fleet going in and out of I’Ile-Longue. 


ALAVIA 

In June 1998, Embarked Aviation (ALAE) and 
Maritime Patrol Aviation (ALPATMAR) Head- 
quarters merged into the Naval Aviation 
Command, ALAVIA, which now brings all 
Aéronavale aircraft under a single entity. This 
choice was dictated by a rationalisation effort. 
Today, the Aéronavale has an overall establish- 
ment of 14 flottilles (naval front-line squadrons) 
and seven escadrilles (secondary support/ 
training/liaison units). The Centre de Formation 
de l’Aviation Embarquée (CFAE, or Embarked 
Aviation Training Centre) stationed in Landi- 
visiau, Brittany, is tasked with checking the 
readiness of embarked pilots, and the seven 
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French Landing Signal Officers (LSOs) are all to 
be found within this unique unit. Usually, three 
of these highly qualified LSOs deploy to the Foch 
—or the Charles de Gaulle — when those vessels go 
to sea, providing a vital link, especially at night in 
bad weather, between the pilots and the vessel. 
The Aéronavale’s embarked aircraft fleet is 
undergoing major changes with the successive 
withdrawals of the obsolete Crusader (December 
1999), Alizé (mid-2000) and Etendard IVPM 
(end of 2000), the modernisation of the Super 
Etendard and the introduction of the E-2C 
Hawkeye and the Rafale. The overall reduction 
in the number of aircraft will be more than offset 
by the quality of the new fighters and AEW 
aircraft now being introduced. Similarly, the 
surveillance aircraft force will have received its 
first Falcon 50s by the time these lines are read. 
In the longer term, new rotary-wing types will be 
introduced to replace ageing helicopters. 


Aircraft-carrier Foch 

Commissioned in July 1963, the 32,780-ton 
Foch is approaching the end of its operational life 
and, according to the latest plans, will be with- 
drawn from service in late 2000. The carrier is 
nevertheless due to remain operational until the 
delivery of the Charles de Gaulle, maintaining 
combat readiness for any arising eventuality. If 
necessary, it can act as a helicopter-carrier for 
amphibious operations, embarking SA 330 
Pumas, AS 532 Cougars and SA 342 Gazelles of 
French Army Aviation, and it regularly partici- 
pates in combined exercises. The Foch is shore- 
based at Toulon, in the south of France, and 
normally acts as flagship of the Force d’Action 
Navale (Naval Action Force). As such, the ship is 
equipped with sophisticated command, control 
and intelligence (C’l) facilities, including the 
Syracuse satellite communication system. 

The carrier Foch has been very active since the 
beginning of the break up of Yugoslavia, 
conducting numerous patrols in the Adriatic. 
Recently, it participated in Operation Allied 
Force, its aircraft undertaking 878 operational 
sorties on Serbia, Kosovo and Montenegro. 


Crusader 

The mighty F-8P Crusader was finally 
withdrawn in December 1999, after 35 years of 
sterling service. This classic aircraft, operated by 
Flottille 12F at Landivisiau, had long lost any 
combat relevance but had been retained in 
service in an effort to maintain pilot proficiency 
and carrier qualification, maintaining this hard- 
won expertise. The Rafale was so delayed that 
the service had to modernise the Crusaders in an 
attempt to increase their combat efficiency and 
their overall flight safety. However, this measure 
was not really cost-effective and the elderly 
aircraft did not have any real operational role. 
They even had to be sent back to Landivisiau at 
the beginning of Operation Allied Force: without 
any chaff/flare dispenser, look-down/shoot- 
down radar and medium-range missiles, they 
would have been unable to defend the Foch 
against potential air raids. When Flottille 12F 


disbanded, only five aircraft remained airworthy 
from 42 delivered: the others had either been lost 
in crashes — 25 accidents claiming the lives of six 
pilots — or had reached the end of their fatigue 
lives (one, No. 16, had been used for fatigue 
testing in an effort to determine how long the 
aircraft could remain operational). This classic 
fighter will be long remembered and will be 
sorely missed at air shows. 


Super Etendard Modernisé 

Today, the most significant aircraft of the 
carrier air-group is the Dassault Super Etendard 
Modernisé — invariably called ‘SEM’ — which 
equips two Flottilles, 11F and 17F, both shore- 
based at Landivisiau. The Super Etendard, a 
derivative of the proven Dassault Etendard IVM, 
was initially accepted into service in 1978 but has 
since been updated to an improved standard 
allowing carriage and firing of the Aérospatiale 
ASMP (Air-Sol Moyenne Portée, Air-to-Surface 
Medium Range) nuclear missile which replaced 
the free-fall AN52 nuclear bomb. The ASMP 
missile could be used to attack enemy fleets at 
sea, using co-ordinates provided by other assets 
such as an Atlantique 2 maritime patrol aircraft. 

Another, more ambitious, Super Etendard 
upgrade was initiated when it became obvious 
that the Rafale in-service date would be pushed 
back. The Super Etendards were taken to Cuers- 
Pierrefeu for modernisation, becoming Super 
Etendard Modernisés (Modernised) in the 
process. A phased approach was chosen for this 
update programme, the first being centred around 
radical modifications of the cockpit and the intro- 
duction of the new Thomson-CSF Anemone 
radar. The cockpit has been extensively 
redesigned with, among other refinements, a very 
modern combined HUD/head-level display that 
considerably improves situational awareness. The 
added benefit of the new head-level display is that 
it is collimated to infinity, allowing the pilot to 
shift instantly from head-up flying to radar moni- 
toring without a need to refocus and, further- 
more, its field of view is considerably larger than 
that of a traditional screen, allowing more infor- 
mation to be displayed. The new Thomson-CSF 
Anemone radar replaced the older Thomson- 
CSF/ESD Agave set. The Anemone radar, which 
is highly praised by the pilots, incorporates new 
modes and has nearly twice the detection and 
tracking range of the previous Agave. Addition- 
ally, its emissions are harder to detect and it is 
much more resistant to jamming. 

Standard 2 introduced the ATLIS (Automatic 
Tracking Laser [lumination System) laser desig- 
nation pod which, coupled with the French- 
designed AS30L missile, gave the SEM a useful 
PGM capability more in line with modern 
combat tactics. The ATLIS’s TV camera image is 
projected on the aforementioned head-level 
display. A laser-guided bomb was also requested 
by the Navy but the French BGL-1000 used by 
Armée de l’Air Jaguars and Mirage 2000Ds was 
too heavy to be carried by the SEM. Instead, an 
American Paveway laser-guidance kit was 
adopted and fitted to the French EU2 bomb, 
giving rise to a weapon very similar to the 
GBU-12 bomb of the Paveway series. Both types 
of PGM were used during the Kosovo war and, 
in all, two AS30Ls and 268 LGBs were 
fired/dropped with pinpoint accuracy by French 
Navy fighters. 














Seen outside Dassault’s Istres facility, M1 is the first 
production Rafale Marine for the Aéronavale. Flottille 12F 
(ex-Crusader) will be the first recipient, initially acquiring 
Standard F1 (air defence only) aircraft. 
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Above: In July 2000 the last 
remaining Etendard l1VPM 
reconnaissance aircraft were 
retired, and Flottille 16F 
disbanded. The recce 
mission is now flown by 
Standard 4 SEMs. 


Below: Another veteran to 
retire in 2000 was the 
Breguet Alizé which served 
with Flottille 6F. In its later 
years the aircraft was used 
only for surface search and 
ESM missions. 











Left: The ‘new-look’ 
Aéronavale for the 21st 
century is seen during sea 
trials. The nuclear-powered 
Charles de Gaulle will go to 
sea with 4F’s Hawkeyes, 
12F’s Rafales and Super 
Etendards from one of the 
two remaining Flottilles. 








Above: The first two 
Hawkeyes for Flottille 4F 
entered service in mid-2000. 
They greatly extend the 
reach of the carrier's air 
defences and will operate 
closely with 12F’s new 
Rafales when the latter 
become operational. 








Until the multi-role Standard F2/F3 
Rafale M enters full service the 
Super Etendard Modernisé (SEM) 
remains the Aéronavale’s main 
attack weapon. Recent advances 
have added precision weapon 
capability through the adoption of 
ATLIS targeting pods, and in the 
near future the SEM will be capable 
of performing reconnaissance and 
night-attack missions. Two 
squadrons fly the type, Flottilles 11F 
(left) and 17F (below). The ‘Sue’ is 
one of the last carrierborne aircraft 
to use a launch bridle (above). 
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Two other standards will further increase the 
capabilities of the French attack aircraft. New, 
improved electronic warfare systems and recon- 
naissance sensors will be adopted in the soon-to- 
be-delivered Standard 4 (more later), and the 
subsequent Standard 5 will add night attack capa- 
bilities. The development of Standard 5 has 
already started and the first aircraft are due to be 
upgraded in 2002. 

The conventional armament carried by the 
Super Etendard Modernisés includes 250-kg 
(550-Ib) bombs, SNEB 68-mm (2.68-in) rockets, 
BAT120 area denial and BAP100 anti-runway 
weapons, MATRA/BAe Dynamics Magic 2 
IR-guided air-to-air missiles for self-defence, and 
two internal 30-mm DEFA guns with 125 rounds 
each. The Aéronavale has also begun receiving 
the new BANG (Bombe Aéronavale de Nouvelle 
Génération) insensitive bomb, both in 125-kg 
(275-Ib) and 250-kg (550-lb) variants. These 
weapons combine an extremely high destruc- 
tive/penetrative power with a remarkable degree 
of insensitivity to shocks, heat and falls, ensuring 
a high-level of survivability for the aircraft-carrier 
and its crew. Such bombs will replace the 
American-built Mk 81s and Mk 82s in the 
Aéronavale’s inventory. One thousand of each 
variant are on order and more could be 
purchased. These new SNPE-built weapons have 
been awarded a two-star insensitivity certification 
(the highest level is three-star, not yet achieved 
anywhere in the world). 

The SEM can also be equipped with a buddy 
inflight-refuelling pod mounted on the centreline 
pylon and, when at sea, at least one such- 
equipped aircraft is launched shortly before the 
first trap, ready to give fuel to any pilot who 
might encounter a problem during the landing 
operations. 

According to the latest plans, the last Super 
Etendard Modernisés are expected to be with- 
drawn from service circa 2010, 


Etendard and Alizé 

The Dassault Etendard IVPM, which first flew 
in November 1960, was finally withdrawn from 
service on 28 July 2000, after nearly 40 years of 
Aéronavale service. A close derivative of the 
Etendard IVM, this aircraft was optimised for the 
reconnaissance role and was fitted with cameras 
in its strange-looking nose and in the CER 10 
PR pod positioned under the fuselage. Six 
cameras were usually carried and the Etendard 
IVPMs normally operated with two drop tanks, 
an LC HI chaff/flare dispenser and a Barracuda 
jammer. Alternatively, a Phimat chaff dispenser 
could replace the massive LC III. Upon the 
retirement of the last three from service, Flottille 
16F of Landivisiau, the dedicated reconnaissance 
unit, was disbanded. 

The Etendard IVPM has been supplanted by a 
specialised variant of the SEM equipped with a 
reconnaissance kit which will replace the two 
internal 30-mm guns and their ammunition 
stowage racks. The reconnaissance system and the 
gun rack is fully interchangeable, increasing the 
flexibility of the Super Etendard fleet: the recon- 
naissance kit can be fitted if and when required. 
The new kit constitutes an advanced EO sensor 
and a panoramic camera, a considerable improve- 
ment over the limited capabilities of the Etendard 
IVPM. The first four Standard 4 SEMs were 
redelivered to Landivisiau in mid-2000. 
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At the time of writing, the Bréguet Br.1150 
Alizé of Flottille 6F at Nimes-Garons, in the 
south of France, were also due to retire in 2000, 
the expected date being 16 September. This 
elderly turboprop-powered surveillance aircraft 
has been in service for 40 years, too, starting its 
career as an anti-submarine defender for the 
carrier group. Recently, the Alizé hass no longer 
been used for ASW missions, specialising instead 
in surface surveillance missions with its ESM 
system and its belly-mounted Thomson-CSF 
Iguane radar. For night identification of 
unknown vessels, some Alizés were equipped 
with a Chlio FLIR mounted in the left undercar- 
riage sponson. 


Hawkeye 

The first major step toward the Aéronavale’s 
renewal came in December 1998 when the first 
of three Northrop Grumman E-2C Hawkeyes 
arrived in France. Initially, the first two examples 
of the E-2C Group II variant entered service 
with the FAGE (Force Aérienne de Guet Embar- 
qué — Embarked Airborne Early Warning Force) 
at Base Aéronavale Lann-Bihoué, Brittany. In 
March 2000 the two aircraft transferred to the 
newly reformed Flottille 4F which had previously 
operated Alizés from the same base until it stood 
down in 1998. In May 1999, the E-2C mission 
simulator was accepted and, by the end of 2001, 
the Reflectone Hawkeye flight simulator for pilot 
training will have been declared fully operational 
at Lann-Bihoué. The Hawkeyes bring a much- 
needed and a very significant long-range surveil- 
lance capability to the Force d’Action Navale. 

A subsequent milestone is expected in 2003 
with the introduction of the third aircraft, an 
improved E-2C Hawkeye 2000. The new variant 
will be equipped with a Mission Computer 
Upgrade (MCU) and Advanced Control 
Indicator Set (ACIS) elements. The MCU is 
faster (with processors now running at 330 MHz 
instead of 200 MHz), smaller and lighter, and has 
a greater memory than the earlier unit. The 
ACIS, which incorporates a keyboard, uses a 
50-cm (19.68-in) diameter flat-panel display. The 
first two Hawkeyes will then be upgraded to the 
same promising standard, increasing common- 


ality. 


Rafale Marine | 

French Naval Aviation has had a long-standing 
requirement for a new carrierborne fighter to 
replace the Crusader,.the Etendard IVPM and the 
Super Etendard. The then-McDonnell Douglas 
(now Boeing) F/A-18 Hornet was seriously 
considered, but it was felt that a national solution 
would be better suited to French needs. In 
addition, the French Navy acknowledged that the 
Rafale was much more technologically advanced 
than the American aircraft. Two naval variant 
prototypes were built, Rafale M01 and M02. 

The Rafale Marine is very similar to the single- 
seat Armée de |’Air variant. Changes have been 
kept to a minimum in an effort to reduce costs, 
the main consequence being that the multi-spar 
wing cannot be folded. This reduces complexity 
and weight but means that storage above or 
below decks will be less easy and that the number 
of aircraft carried on the Charles de Gaulle will be 
smaller. However, this compromise is not really a 
problem because of the much larger size of the 
new aircraft-carrier, compared with the older 


carriers, Clémenceau and Foch. 

The most obvious modification introduced on 
the Rafale M is the massive, longer and stronger 
nosewheel gear which gives the aircraft its notice- 
able nose-up attitude. To increase interoperability 
with US Navy aircraft-carriers, the nosewheel 
incorporates a launch-bar coupled with a ‘hold- 
back’ system. Other changes include a reinforced 
main undercarriage, a strengthened airframe, a tail 
hook and a carrier-based microwave landing 
system. A power-operated built-in ladder 
improves cockpit accessibility and reduces the 
support equipment needed. Finally, a new fin-top 
Telemir system has been introduced, which 
allows the aircraft’s INS to communicate with the 
carrier’s navigation suite and exchange navigation 
data. The front centreline weapon pylon had to 
be eliminated because of the oversized nose gear. 
This will not have a significant impact on the 
aircraft’s load-carrying capability as this pylon was 
rarely used, because nothing can be hung from it 
when a centreline tank is carried. 

The consequence of all these modifications is a 
Rafale Marine heavier than its air force counter- 
part — 500 kg (1,102 lb) more, but this figure is 
slightly less than was anticipated when designing 
the fighter. 

The first production Rafale M was delivered by 
Dassault in July 1999. Standard F1 Rafale Ms will 
arrive at Landivisiau in the summer of 2000 and 
the first unit to be equipped, Flottille 12F, will be 
declared operational in the air-defence role in 
2001 with eight Rafales. Multirole Standard F2 
aircraft are due to enter service in 2005 and the 
first multirole/attack squadron, Flottille 11F, will 
be fully operational at Landivisiau in 2006. Fifty 
Scalp EG stand-off missiles are on order to arm 
the Aéronavale’s Standard 2 and 3 Rafales. When 
the last Super Etendard Modernisés are 
withdrawn, the three fighter Flottilles —- 11F, 12F 
and 17F — will be equipped with a total of 40 
Rafales of 60 ordered, the balance being kept as 
an attrition/maintenance reserve. 


Maritime patrol 

The recent evolution of the French airborne 
maritime patrol force has been shaped by the 
slow disappearance of the mighty Soviet subma- 
rine fleet. The four squadrons which 15 years ago 
flew the Dassault/Bréguet Atlantic I have been 
reduced to just two, equipped with the much 
more modern Dassault Atlantique 2 (note the 
difference in spelling). In all, 28 Atlantique 2s 
were delivered to the Aéronavale and, today, 
Flottilles 21F and 23F at Nimes-Garons and 
Lann-Bihoué, respectively, each field eight 
Atlantique 2s served by 11 crews. 

There is a standing requirement in France for a 
mid-life update of the Atlantique 2 for which 
many solutions are being studied. At the time of 
writing, France was seriously considering joining 
the Germans and the Italians on their joint 
maritime patrol aircraft programme, and the 
avionics suite proposed by Dassault for the 
Atlantic 3 MPA could be integrated easily into 
existing Aéronavale aircraft. Starting in 2004, up 
to 25 Atlantique 2s could be brought to Atlantic 
3 standard. The variant which Dassault is offering 
to Germany and Italy would be based on the 
Mk 2 airframe powered by two Allison 
AE2100H engines. Sensors would be improved 
to detect diesel-electric submarines in shallow 
water and armament would include Eurotorp 
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Above: Flottille 35F operates SA 365 Right: AS 565 Panthers are 
Dauphins for shipboard duties, deployed to sea from Flottille 36F. 
including plane-guard SAR work on OTH targeting, ESM, SAR and 
board the carriers. utility transport are the main roles. 


The Alouette III retains a significant part in Aéronavale 
operations. This aircraft is from Flottille 35F, fulfilling plane- 
guard duties aboard the FNS Foch. 


Above: Only six SA 321G 

Super Frelons remain in 

service, divided between 32F 

(illustrated) and 35F. They 

are still valued for their long a 

range and capacity in the “SS 

SAR role, and their heavylift 

capability for shore/ship 

transport and heliborne 

assaults, , ©) MARINE 


Above: Much of the Aéronavale’s training requirements are Right: The high-conspicuity 
now met outside of the organisation, but Escadrille 22S at markings identify this 
Lanvéoc conducts maritime rotary-wing training on its fleet Dauphin as one of 32F’s 

of Alouette IIIs. This is an SA 319, with high-mounted SAR-dedicated SA 365Ns, 
flotation equipment. seen at le Touquet. 


Left: The Lynx Mk 4(FN) has served the Aéronavale well in 
the small ships ASW/utility role, although only the Lanvéoc- 
based aircraft of Flottille 34F have received the BERP rotor 
blades. The Lynxes can be fitted with winches for SAR. 


Below: Due to replace the Lynx (and Super Frelon) from 2005 
is the NFH (Naval Frigate Helicopter) version of the NH 90. 
The Aéronavale will receive a fully missionised combat 
version to replace the Lynx in the ASW role, and a utility 
version for transport and SAR work. 
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MU90 torpedoes and ANF (Anti-Navire Futur) 
supersonic anti-ship missiles. This French missile 
programme was recently put on hold due to 
budgetary pressure, but will be revived in the not 
too distant future. 


Maritime surveillance 

The importance of the protection of economic 
interests has grown significantly in the last two 
decades. The simultaneous scaling-down of tradi- 
tional maritime patrol forces has dictated the 
creation of a dedicated economic surveillance 
force which will eventually field a total of four 
Falcon 50s, five Gardians and five Nord 262E 
Frégates. 

Four new Falcon 50 SURMARs (Surveillance 
Maritime) are on order. The first two entered 
operational service with Flottille 24F which was 
recreated at Lann-Bihoué in March 2000, 
supplanting Escadrille 2S and becoming the 
Atlantic Ocean surveillance unit. The three- 
engined maritime patrol Falcon 50s are fitted 
with a state-of-the-art avionics suite encompass- 
ing a Thomson-CSF Ocean Master 100 search 
radar, multifunction displays and a Thomson CSF 
Chlio FLIR, plus two large observation windows 
and a hatch from which to drop rescue equip- 
ment and marine markers. The Falcon 50s are 
able to carry out a 50-minute FLIR search at 
1,200 nm (2222 km) from base with reserve fuel. 
Alternatively, they can accomplish four-hour 
maritime surveillance missions with the FLIR 
extended at 400 nm (740 km) from base at 200 kt 
(368 km/h) and 3,000 ft (914 m). 

In March 2000 Escadrille 3S at Hyéres also 
disbanded, only to be reformed as Flottille 28F, 
the new surveillance unit in the Mediterranean. 
When all the Falcon 50s are in service, all Aéro- 
navale surveillance Nord 262Es will eventually be 
concentrated at Hyéres within the new Flottille 
28F. At one point it was envisioned that all 
Xingu liaison aircraft would also be fielded by the 
new unit, but no decision has been announced. 
Furthermore, Flottille 28F may transfer to 
Nimes-Garons before 2002 to make room for 
helicopter units moving in from Saint-Mandrier. 
Finally, Escadrilles 9S and 12S and their five 
Dassault Gardians are due to consolidate into a 
single unit, Flottille 25F, stationed at Nouméa- 
La Tontouta with a permanent detachment at 
Tahiti-Faaa. 


Helicopters 

Every French navy surface combatant is now 
designed from the start to carry at least one 
helicopter, and only a few non-helicopter capable 
vessels remain in service. As a consequence, the 
importance of the rotary-winged assets has grown 
considerably in the last two decades. Two main 
naval helicopter bases — Lanvéoc-Poulmic in 
Brittany and Saint-Mandrier in the south of 
France — respectively support the vessels of the 
Atlantic Fleet, based at Brest, and the ships of the 
Force d’Action Navale, stationed in Toulon. 
However, it was announced in 2000 that Saint- 
Mandrier would close in 2002 and that all 
helicopter units would transfer to nearby Hyéres. 
Lanvéoc-Poulmic is ideally placed to protect the 
nuclear submarine base at l’Ile-Longue. More- 
over, four Flottille 32F detachments, each 
equipped with a single SA 365N Dauphin, are 
strategically positioned at Le Touquet, 
Cherbourg, La Rochelle and Hyéres to provide 
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SAR coverage in areas where other assets are 
scarce. They do not operate from warships. 

The most significant helicopter unit change 
occurred in October 1999: Flottille 35F was 
revived when Flottille 33F and Escadrille 23S 
disbanded and amalgamated part of their assets. 
Flottille 35F now fields three Super Frelons, three 
Dauphins and six Alouette IIIs. Three SA 321G 
Super Frelons of the six operated by Flottille 33F 
were withdrawn in the process, reducing the 
Aéronavale CSAR capability. Simultaneously, the 
number of Flottille 32F Super Frelons based at 
Lanvéoc-Poulmic was also reduced, from four to 
three. The SA 321G is still expected to soldier on 
until 2005, performing SAR and transport 
missions, including commando support. 

The 13 Eurocopter AS 565 Panthers of Flottille 
36F, at Saint-Mandrier, are the most recent 
helicopters in service in France. They deploy to 
‘Floréal’-class surveillance frigates, ‘La Fayette’- 
class stealth frigates and to the two ‘Cassard’-class 
air-defence destroyers, providing over-the- 
horizon targeting for the MM40 Exocet anti-ship 
missiles carried by their parent warships. The 
Panthers could be equipped with a FLIR at some 
stage. 

The two ‘Tourville’-class ASW destroyers and 
the seven ‘Georges Leygues’-class ASW frigates 
can each embark up to two Lynx helicopters. 
The anti-submarine Lynxes serve with Flottille 
31F at Saint-Mandrier and Flottille 34F at 
Lanvéoc-Poulmic. They are equipped with an 
Oméra ORB-31 radar and a Thomson-CSF 
DUAV-4A high-frequency dunking sonar, and 
carry Mk 46 torpedoes. Alternatively, one or two 
pintle-mounted 7.62-mm machine-guns, each 
with 250 rpg, can be mounted in the cabin for 
fire-support. 

Three types of helicopters regularly operate 
from aircraft-carriers, two of them specialised in 
search and rescue: the twin-engined Eurocopter 
SA 365 Dauphins and single-engined Aérospatiale 
SA 319 Alouette IIIs of Flottille 35F carry out 
SAR guard duty. One of these helicopters is 
always airborne when aircraft are launched or 
recovered, with a diver ready to help any aircrew 
in the event of a ditching. The better-equipped 
Dauphin is usually on duty during night flying, 
whereas the Alouette III is limited to daytime 
operations. 


The future 

French Naval Aviation will be entering a new 
era with the acceptance into service, in Septem- 
ber 2000, of the aircraft-carrier Charles de Gaulle, 
the first nuclear-powered surface ship in the 
French navy. This state-of-the-art vessel, which 
started sea trials in January 1999, will become the 
Force d’Action Navale’s main asset and represents 
a considerable improvement over the venerable 
Foch. For example, it is equipped with a revolu- 
tionary active stabilisation system which allows 
airwing operations even in sea states between 
5 and 6, quite an achievement for a 40,000-ton 
aircraft-carrier. Its flight deck is 40 per cent larger 
than that of Foch, its kerosene capacity is 
increased by 66 per cent, and more than 500 tons 
of aviation ammunition will be carried. Up to 40 
fixed-wing aircraft and helicopters will operate 
from its deck. Its air group will initially be 
composed of Super Etendard Modernisés and 
Northrop Grumman E-2C Hawkeyes, but the 
new Dassault Rafale fighter will follow shortly. 


Aviation Navale — mid-2000 

































4F 2xE-2C Hawkeye  (7on order) 
6F 5xAlizé (to disband 16 September 2000) 


Lann-Bihoué 
Nimes-Garons 


11F 14x Super Etendard Modernisé Landivisiau 
12F RafaleM (reforming early 2001) Landivisiau 
17F 14x Super Etendard Modernisé Landivisiau 
21F 8x Atlantique 2 Nimes-Garons 
23F 8x Atlantique 2 Lann-Bihoué 
24F 2x Falcon 50, 4 x Xingu, 3 x N262E Lann-Bihoué 
25F 5 x Gardian Nouméa-La Tontouta/Tahiti-Faaa 
28F 3x Nord 262E, 4 x Xingu Hyeéres 


31F 8x Lynx 
32F 3x Super Frelon 


Saint-Mandrier 
Lanvéoc-Poulmic 
4x Dauphin Le Touquet, Cherbourg, La Rochelle, Hyéres 

34F 8 x Lynx Lanvéoc-Poulmic 
35F 6 x Alouette Ill, 3 x Super Frelon, 3 x Dauphin Saint-Mandrier 
36F 13 x Panther Saint-Mandrier 
10S various types Hyéres 
228 14 x Alouette III Lanvéoc-Poulmic 
50S 7 x CAP 10B, 6 x Rallye Lanvéoc-Poulmic 
56S 7 x Nord 262E Nimes-Garons 
57S 5x Falcon 10 Mer Landivisiau 





During sea trials, a number of problems were 
identified and have been addressed during a 
lengthy ‘refit. Minor modifications and routine 
changes had to: be performed but, more signifi- 
cantly, a 4.4-m (14.43-ft) flight deck extension 
has also been included to allow safe Hawkeye 
operations in bad weather conditions. This was 
prompted by a safety concern: when an E-2C 
caught the third wire in very bad weather it was 
left with little room to taxi out unassisted after 
landing. No operational limitations are expected 
after this routine modification programme and 
the Marine Nationale is eagerly waiting for the 
acceptance into service of the ship. Although this 
new carrier and its aircraft certainly boost Aéron- 
avale capabilities, the question of the purchase of 
a second carrier is nevertheless still unresolved. 

The first NH 90 helicopters are due to reach 
Aéronavale units in 2005 and will be delivered at 
the rate of four per year until 2011. They will 
supplant the Lynxes and the Super Frelons. The 
NH 90 has been optimised for operation from 
frigates in sea state 6 and it can take off and land 
from a deck with roll angles of up to +/- 10° and 
pitch angles of +/- 4° in 50 kt (93 km/h) wind 
conditions. The combat variant will be equipped 
with a sonar acoustic system (likely to be a variant 
of the national Thomson-Marconi Sonar Flash 
active dipping sonar), an integrated sonobuoy 
system and an advanced long-range radar. It will 
carry Eurotorp MU90 anti-submarine torpedoes 
and light anti-ship missiles. 

By 2015, the Aéronavale rotary-wing fleet will 
be composed of 27 NH 90s (14 for anti- 
submarine/anti-ship warfare and 13 for 
support/transport/SAR), 24 Hélicoptéres de 
Combat 4 Tonnes (HC4, or 4-ton Combat 
Helicopters) and about 40 Hélicoptéres de 
Soutien 2 Tonnes (HS2, or 2-ton Support 
Helicopters). The HS2 programme will address 
the need for a replacement for the versatile 
Alouette III which has proved so effective in 
Aéronavale service. No time frame has been 
announced yet. The HC4 programme has already 
started to be implemented with the delivery of 15 
Panthers but another nine helicopters are needed. 
They will have an anti-ship combat role and will 
be equipped with the light anti-ship missile 
already planned for the NH 90. These helicopters 
will be well adapted for littoral warfare operations 
where the main perceived threats are small and 
hard-to-detect fast attack craft. 
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Above: Inshore patrol 
missions are carried out by 
Nord 262Es with search 
radar under the fuselage. 
The type is also used for 
training. 


Right: Gardians serve on 
economic surveillance 
duties in the Pacific. This 
aircraft was assigned to 
Escadrille 9S at Nouméa, 
now part of Flottille 25F. 
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Above: The latest type to enter Aéronavale service is the 
Falcon 50 SURMAR. It provides long-range overwater 
economic surveillance and SAR coverage, equipped with 
FLIR. The design of the large observation windows is 
inherited from the Falcon 20G Gardian. 


Escadrille 57S at Lanvéoc provides flight screening for 
potential Aéronavale pilots on the CAP 10B (right) and air 
experience for Ecole Navale students using the MS880 


Rallye (above). 
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Left: Atlantique 2s fly the Above: The Falcon 10 Mers 
long-range land-based patrol of 57S are used for a variety 
mission from Nimes-Garons _ of duties, including liaison, 
(21F, Mediterranean) and target facilities and radar 
Lann-Bihoué (23F, Atlantic). | systems training. 


In Aéronavale service the EMBRAER Xingu is used solely for 
liaison, the fleet being split between Flottille 24F at Lann- 
Bihoue (illustrated) and Flottille 28F at Hyéres. Each base 
has four aircraft to serve the Atlantic and Mediterranean 
fleets, respectively. 





Air Power Analysis 








Under the overall reorganisation of the French 
Army, the Aviation Légére de Armée de Terre 
— the Army Air Corps — is currently undergoing 
an extensive modification of its structure. Budget 
reductions had already led to the successive 
disbandments of the 3rd Airmobile Brigade, of 
the 7th Combat Helicopter Regiment and of four 
Light Helicopter Groups of the Aviation Légére 
de l’Armée de Terre (ALAT) but, on 1 July 1999, 
the ALAT started another round of painful struc- 
tural modifications, part of a long process of 
rationalisation, reduction and professionalisation 
of the French Army combat forces. To illustrate 
this trend, it is worth noting that the number of 
anti-tank/attack helicopter flights will have been 
reduced from 12 in 1989 to just four in 2002. 
Fortunately, this massive reduction is partially 
offset by the introduction of new, more efficient 
systems, including the Gazelle Viviane with 
considerably improved night-fighting capabilities, 
the Cougar HORIZON battlefield surveillance 
system, and the signing of a contract for 80 Euro- 
copter Tigre attack helicopters. 

Today, the ALAT is structurally divided into a 
school — the Ecole d’Application de l’Aviation 
Légére de l’Armée de Terre (EA-ALAT); a major 
and powerful operational unit — the 4¢me 
Brigade AéroMobile (4th Air Mobile Brigade, or 
4éme BAM); and smaller units in charge of 
support, research and development of new equip- 
ment, transport and target-towing missions. 


Ecole d’Application de |’ Aviation 
Légére de l’Armée de Terre 

The Ecole d’Application de l’Aviation Légére 
de l’Armée de Terre (EA.ALAT) is in charge of 
the basic training of all French military helicopter 
pilots, including those of the Armée de I’Air, the 
Aéronavale and the Gendarmerie, plus those of 
the French Customs (Sécurité Civile pilots are 
mostly ex-military and as such do not need basic 
training). The school also provides training to 
foreign exchange officers and non-commissioned 
officers — from Germany, for example — and to 
students from other friendly countries (mainly 
from African states or countries which have 
bought Eurocopter helicopters and whose pilots 
need highly specialised training). Finally, the 
school is in charge of the tactical training of 
French Army pilots, both officers and non- 
commissioned officers. The EA.ALAT is split 
over three different, widely separated bases: Dax, 
in the southwest of France, for basic training; 
Saillagouse, in the Pyrenees, for mountain flying 
training; and Le Luc, in the southeast of France, 
for advanced tactical and weapons training. 

At Dax, the students acquire basic flying skills 
in the long-serving but proven Aérospatiale 
SA 341F Gazelle. The beginning of the course is 
divided into six different phases: ground school, 
initial flying, emergency procedures, field land- 
ings and deployment, mountain flying (at 
Saillagouse) and navigation. The students are then 
awarded their coveted wings (by that time, they 
will have logged 92 flying hours, including seven 
at night) before moving to a further two phases: 
low-level flying down to 300 ft (91 m), and 
initial NVG training. At this stage, after 26 weeks 
and 113.5 flying hours, Armée de |’Air, Aéron- 
avale and Gendarmerie students leave the French 
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Army to move to their respective advanced train- 
ing schools (Toulouse for the Air Force, 
Lanvéoc-Poulmic for Naval Aviation and Villa- 
coublay for the Gendarmerie). French Army 
students stay at Dax for another 24 hours of 
instrument flying training spread over six wecks. 

After mastering basic aviator skills, French 
Army pilots move to Le Luc air base where they 
learn to use their helicopter as a weapon system 
in a demanding tactical environment. At this 
stage, all the pilots — both officers and non- 
commissioned officers — are streamed according 
to their wishes and to their abilities: they will join 
the transport, reconnaissance, air-to-air/fire 
support or anti-tank training units, each equipped 
with the corresponding types of helicopters 
(Puma, Gazelle reconnaissance, Gazelle/Canon 
and Gazelle Mistral ATAM or Gazelle 
HOT/Viviane). The different syllabi all have the 
same goal: teaching new pilots how to fly and 
fight at very low level, day and night. The 
officers undergo longer courses because, in addi- 
tion to mastering the same flying skills as non- 
commissioned officers, they must learn all the 
tactical aspects of helicopter warfare. Le Luc also 
acts as a conversion unit for pilots converting 
from one type to another (or from one variant to 
another, as is often the case with the Gazelle). 

The school has numerous simulators. They 
range from the simple but reliable LMT150 used 
at Dax for instrument flying training, to the 
advanced Sherpa full-motion system which can 
be configured either to Puma or to Cougar stan- 
dards, the modification taking only four hours. 

The role of the EA.ALAT is not restricted to 
pilot training. Army air traffic controllers, firemen 
and meteorologists are all trained within the 
school. The specialists from these fields undergo 
basic training with the French Air Force (at 
Cazaux for the firemen, and Mont-de-Marsan for 
the air traffic controllers) or with the French 
National Meteorological School in Toulouse 
before joining the EA.ALAT for a follow-on 
helicopter specialisation phase. 


4éme Brigade AéroMobile 

Created in July 1999, the 4¢me Brigade Aéro- 
Mobile replaced the previous 4¢me Division 
AéroMobile which disbanded in June 1999 to 
meet the new structure of the French Army, 
which was implemented to improve the effi- 
ciency and the flexibility of the combat forces and 
ease deployment far from national support infra- 
structure. This led to the disappearance of the 
powerful divisions which were destined to fight 
Soviet forces and to the creation of lighter but 
more mobile brigades. 

The 4éme Brigade AéroMobile is composed of 
four regiments, two of which are based in the 
Lorraine area of France: ler Régiment d’Héli- 
coptéres de Combat in Phalsbourg (1st Combat 
Helicopter Regiment, or ler RHC), 3¢me Régi- 
ment d’Hélicoptéres de Combat in Etain (3rd 
Combat Helicopter Regiment, or 3eme RHC), 
5éme Régiment d’Hélicoptéres de Combat in 
Pau, in the south of France (5th Combat 
Helicopter Regiment, or 5¢me RHC), and 6éme 
Régiment d’Hélicoptéres de Commandement et 
de Manoeuvre in Compiégne, near Paris, (6th 
Command and Transport Helicopter Regiment, 


or 6¢me RHCM). : 

The 4¢me BAM is a modern and flexible unit 
which is permanently ready to be deployed 
anywhere in the world. It has a powerful strike 
force and alternates between rapid concentrations, 
stealthy dodging actions and wide dispersions. 
The 4¢me BAM draws its mobility from its 
ability to move rapidly over long distances, 
typically 4 km (2.5 miles) per minute for leaps of 
400 km (250 miles). 

Its four regiments currently provide men and 
helicopters for the numerous ALAT detachments 
spread all over the world: Djibouti, N’djamena 
(Chad), Ploce (Croatia) and Kosovo. 


A typical helicopter regiment 

Although most regiments are organised on 
similar lines, their structures vary considerably 
according to their locations and to their missions. 
Every Régiment d’Hélicoptéres de Combat 
(Combat Helicopter Regiment) is divided into 
specialised Escadrilles (Flights), each equipped 
with a single helicopter type. The first flight of a 
regiment is the Escadrille d’Hélicoptéres de 
Reconnaissance (Reconnaissance Helicopter 
Flight), which is usually equipped with eight 
Scout Gazelles. 

The 3¢me RHC and the 6¢me RHCM parent 
two Escadrilles d’Hélicoptéres d’Appui-Protec- 
tion (EHAP), whereas the ler RHC and the 
5éme RHC only have one. The flights are in 
charge of the fire suppression and anti-helicopter 
missions. The EHAPs field either eight SA 341F2 
Gazelles/Canon or eight SA 342ML1 Gazelles 
ATAM. 

Ten years ago, the anti-tank flights represented 
the core of the fighting capability of a typical 
regiment. Today, the attack power of the ALAT 
is spread over a rapidly diminishing number of 
Escadrilles d’Hélicoptéres d’Attaque (EHA, or 
Attack Helicopter Flights), each equipped with 
either 10 of the SA 342M Gazelles HOT variant 
or 10 SA 342M1 Gazelle Vivianes. Note that the 
name ‘Escadrille d’Hélicoptéres d’Attaque’ has 
replaced the previous ‘Escadrille d’Hélicoptéres 
Anti-Chars’ (Anti Tank Helicopter Flights) 
appellation of the Cold War era. 

The overall number of transport flights known 
as ‘Escadrilles d’Hélicopteres de Manoeuvre’ 
(EHM, Transport Helicopter Flight) has 
remained unchanged in the recent years and 
today each regiment has at least two EHMs; the 
6é¢me RHCM has four. A typical EHM has a 
total of nine SA 330 Pumas or nine AS 532UL 
Cougars. 

Finally, different flights are in charge of the 
support and of the logistics of the regiment: they 
provide any service from air traffic control to 
catering. The four ALAT regiments, each usually 
headed by a lieutenant colonel or a colonel, field 
a total of 38 to 70 helicopters each (depending on 
the number of Escadrilles), although some of 
these are undergoing modification or mainte- 
nance at any given time — the announced overall 
availability rate is 70 per cent. 


Light helicopters 

The helicopters used by the Aviation Légére de 
l’Armée de Terre fall into two distinct categories: 
the light helicopters and the transport helicopters. 


France 


Above and left: Fire suppression and anti-helicopter 
protection is the province of the SA 342F2 Gazelle/Canon 
and its 20-mm M621 cannon. 


Above and right: Each regiment has a few SA 342ML1 Gazelle 
ATAMs assigned for air defence protection. This variant 
carries four tube-launched Mistral missiles, aimed by the 
7200 sight fitted to the aircraft above. 


Above: This SA 341F Gazelle serves Right: Several ALAT Gazelles wear 
with the EA.ALAT at Le Luc. The white for UN operations, mostly in 
Dayglo panels are for high Bosnia. Unarmed Gazelles fulfil a 
conspicuity in the training role. useful scouting role. 
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Left and above left: For many years the Above: Identified by the much larger sight 
standard anti-tank helicopter, the SA 342M fairing above the co-pilot’s roof, the 

Gazelle HOT offers a daytime-only SA 342M1 Gazelle Viviane is supplanting the 
capability. A maximum of four HOT tubes SA 342M in service with the EHAs. The 

can be carried. Viviane offers nocturnal capability 
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The light helicopters are Aérospatiale Alouette 
IIs, Eurocopter AS 555N Fennecs or Aérospatiale 
SA 341/342 Gazelles. The Alouette Hs are now 
fast disappearing from the ALAT inventory, and 
most have already been disposed of: at the time of 
writing, only two were still in use, one at Le Luc 
and one at Valence for liaison and support. The 
last Alouette IIIs have recently been withdrawn 
from service. 

The nimble and agile Gazelle exists in many 
variants: the basic SA 341F Gazelle is used for 
training, VIP transport and scouting (for this 
purpose, some are equipped with a magnifying 
sight for reconnaissance). The SA 341F2 
Gazelle/Canon, with an M621 20-mm cannon 
fitted to starboard, is used for fire-suppression and 
anti-helicopter missions. The SA 341F2 can carry 
up to 300 rounds fed from a magazine in the rear 
fuselage, although the normal quantity is 240. 
The effective range of the cannon is 2000 m 
(6,560 ft) in the air-to-ground role and, for air 
combat, pilots will fire at a range of about 500 m 
(1,640 ft). The T200 gun-sight has appropriate 
symbologies for air-to-air and air-to-ground 
firing. 

The SA 342ML1 Gazelle ATAM (Air-To-Air 
Missile) is armed with four MATRA/BAe 
Dynamics Mistral AATCPs (Air-Air Trés Courte 
Portée = short-range air-to-air) with an effective 
range of 6000 m (19,685 ft/3.7 miles). The 
Gazelle ATAM has replaced the interim 
SA 342M Gazelle Celtic, which was rushed into 
service during the Gulf War and carried only two 
Mistral missiles. A total of 36 Gazelles has been 
modified to the ATAM standard, which includes 
a T200 sight. A follow-up modification 
programme is envisioned for the Gazelle ATAM 
to increase its combat efficiency, especially at 
night. This modification programme is likely to 
encompass an advanced IFF and a thermal 
imaging system. 

The anti-tank SA 342M Gazelle HOT is armed 
with four Euromissile HOT missiles able to 
destroy any armoured vehicles at a range of up to 
4000 m (13,123 ft/2.5 miles). This variant will be 
totally withdrawn from service in the next two 
years and partially replaced by the Gazelle 
Viviane, the latest version of the proven Gazelle. 
The SA 342M1 Gazelle Viviane is fitted with a 
night-capable laser rangefinder/thermal imaging 
sight for the HOT missile and with Eurocopter 
Ecureuil rotor blades to compensate for the 
increased take-off weight ~ now 2100 kg (4,630 
Ib) instead of 1900 kg (4,188 Ib). Seventy of these 
helicopters have been delivered. The Gazelles are 
all capable of night flying with NVGs and can 
have flare and chaff dispensers mounted on the 
sides of the fuselage, under the rotor head (with a 
combined capacity of 32 decoys). The Gazelles 
will start to be replaced in 2003, when the first 
Eurocopter Tigre helicopters are delivered. Their 
relatively low cost, simplicity, ease of mainte- 
nance and good characteristics have made the 
Gazelle a popular choice for several other coun- 
tries, and this helicopter is still highly regarded by 
its crews, who praise its remarkable agility, its low 
visual, radar and infra-red signatures and the 
unrestricted field of view offered by the canopy. 

The AS 555 Fennecs — the military designation 
of the civilian Ecureuil/Squirrel — are used at Le 
Luc to train transport helicopter pilots. They are 
less expensive to operate than, for example, a 
Puma in the multi-engine training role, and have 
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proved extremely popular with students and 
instructors alike. A limited number of Fennecs 
are also used for VIP transportation. 


Transport helicopters 

Two types of transport helicopters are in 
service with the ALAT: the Aérospatiale SA 330 
Pumas, able to carry up to 15 troops or 2500 kg 
(5,510 Ib), and the Eurocopter AS 532UL 
Cougars (AS 532 Cougar is the military designa- 
tion of the civilian AS 332 Super Puma). The 
versatile Puma is the workhorse of the ALAT and 
can be equipped for different missions: command 
post with extensive long-range communication 
equipment, casualty evacuation, fire suppression 
with a door-mounted 20-mm cannon, and even 
airmobile weather station with a satellite recep- 
tion dish and powerful computers that allow 
aircrews to get an accurate weather picture, even 
when they are deployed in the field far from any 
facilities. This equipment has been extensively 
tested in Bosnia and during numerous exercises. 
Some Pumas from the Détachement ALAT 
d’Opérations Spéciales based at Pau have been 
fitted with a Chlio FLIR turret under the 
fuselage. 

The Cougar was the first operational helicopter 
in the world equipped with an ice-protection 
system on main and tail rotor blades and tailplane, 
and it remains operational regardless of weather 
conditions, a real advantage in the winter in 
countries such as Bosnia. The Cougar can carry 
up to 25 troops or 4500 kg (9,920 Ib) on a cargo 
sling, albeit with a reduced fuel load. For long- 
range missions, the Pumas and Cougars can be 
fitted with internal 450-litre (99-Imp gal) auxil- 
iary fuel tanks (usually only one, but up to five 
could be carried in both aircraft types). 

These two types of helicopters will have to 
soldier on for many more years, as delivery of 
their intended replacement, the multinational 
NH 90, has been continuously postponed and is 
now not expected to be delivered to the ALAT 
until 2011. Some of the Pumas will have reached 
the end of their fatigue lives by that time and will 
have to be retired, imposing a reduction of the 
lifting capability of the ALAT. In an attempt to 
alleviate the problem and push back the retire- 
ment date, Pumas which were in storage are 
being brought back into operational service to 
spread the fatigue problem over the whole fleet. 
Total Army procurement of the NH 90 is 
expected to reach 133 helicopters. 


Fixed-wing aircraft 

Although the ALAT started its existence 
operating fixed-wing aircraft in the artillery 
observation and communication roles, only two 
units are still so-equipped today. Two Reims- 
Cessna F406 Caravan IIs and five SOCATA 
TBM700s are based at Rennes, in Brittany, 
serving with the Escadrille Avions de l’Armée de 
Terre (Army Aeroplane Flight). The twin- 
engined Caravans are tasked with transport and 
target-towing missions for Army air defence 
units, whereas the single-engined TBM700s were 
impressed into service for VIP transportation. 
The TBM700s have since proved invaluable and 
the ALAT plans to introduce into service no 
fewer than eight of these sleek single-engined 
aircraft. 

At Montauban, five Pilatus PC-6s are mainly 
used for light transport of spare parts from the 


Montauban logistics centre to the different units. 
It should be noted that these aircraft are not truly 
part of the ALAT, for they belong to the Material 
Command of the French Army. However, they 
are flown by aircrews of both the ALAT and the 
Material Command. 


Other specialised units 

1998 was a very bad year for the ALAT: four 
of its specialised units disbanded. These Groupe- 
ments d’Hélicoptéres Légers (Light Helicopter 
Groups, or GHLs) were mainly involved in light 
transport and support missions. The last surviving 
Light Helicopter Group — the ler GHL based in 
Les Mureaux, near Paris — also disbanded in 1999 
and its aircraft moved to Compi¢gne, becoming 
part of the newly created Escadrille d’Hélicop- 
teres de l’Armée de Terre. This unit, co-located 
with the 6¢&me RHCM, is equipped with AS 555 
Fennecs and is tasked with VIP transportation. 
The Escadrille de Haute Montagne (High Moun- 
tain Flight) based at Gap, in the Alps, supports the 
units of the 27éme Brigade d’Infanterie de 
Montagne (Mountain Infantry Brigade). Its long- 
serving Alouette IIIs have now been supplanted 
by Gazelle helicopters but, unfortunately, this 
type is not well suited to mountain flying and a 
replacement will have to be acquired to maintain 
this unique capability. The ALAT would like to 
buy the new Ecureuil B3 but funding is unlikely 
to be available in the near future. The Escadrille 
de Liaisons des Forces Frangaises Stationnées en 
Allemagne (Support Flight for French Forces 
Based in Germany, or ELFFSA) disappeared in 
June 1999. Its Alouette IIIs have been placed into 
storage and are likely to be sold. 

The secretive Détachement ALAT d’Opéra- 
tions Spéciales (DAOS), based at Pau, is split into 
two Escadrilles: one EHM with Pumas and 
Cougars, and one EHAP with Gazelles/Canon 
and Gazelles ATAM. There are rumours that 
Gazelle Viviane may have been introduced into 
the EHAP flight for night attacks. The DAOS, 
which is part of both the ALAT and the COS 
(Commandement des Opérations Spéciales, 
Special Operation Command), supports the 
special forces units of the French armed forces. It 
could be brought up to battalion strength at some 
stage. 

The Valence-based Groupement Aéromobile 
de la Section Technique de l’Armée de Terre 
(Airmobile Group of the Technical Branch of the 
Army) is tasked with developing new equipment 
for combat helicopters and acts as a link between 
the operational units, the French Army Head- 
quarters and industry. The test pilots, flight test 
engineers and engineers of the unit are currently 
involved in three main helicopter programmes: 
the Eurocopter Tigre attack helicopter, the 
Cougar HORIZON battlefield surveillance radar 
and the NH Industry NH 90 transport helicopter. 
The unit deals with several other programmes 
covering many different fields such as electronic 
warfare, ammunitions, navigation, command, 
control, communication and intelligence. 


Towards 2002 

By 2002 the Aviation Légére de l’Armée de 
Terre will have accomplished the planned reduc- 
tion decided by the French authorities. In July 
1999, the ALAT underwent a series of major 
changes. First, the 4¢me Division AéroMobile 
disbanded and immediately reformed as the 4¢me 


As part of the ALAT’s move fo rapid reaction global operations, helicopter crews are 
expected to maintain proficiency in operations at sea. A few examples of Pumas in the old 
Central European-style camouflage remain in service. 


Above and below: A small number of Pumas 
are outfitted to act as forward command 
posts, carrying the necessary comms 
antennas and internal consoles, 
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Below: This Le Luc-based Puma has a Bendix 
weather radar fitted in the nose, a feature of 
some ALAT aircraft. 
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Above: The AS 532 Cougar brings the ALAT 
a welcome increase in lifting ability. 


Left: The Puma is 
the ALAT’s 
workhorse. This 
example flies 
with the EA.ALAT 
training centre at ye 
Le Luc. » 
Right: Portable 
fuel cells, as 
carried by this 
Cougar, increase 
the flexibility of 
operations in the 
field. 


Left: ALAT equipment trials 
and development of new 
systems are undertaken by 
GAM/STAT at Valence. 
Among the fleet is this 
heavily modified Puma. 


Right: This desert- 
camouflaged Puma flies low 
over the arid terrain of 
Djibouti, where ALAT 
maintains a detachment to 
support the French garrison. 
The two-tone desert scheme 
is found scattered 
throughout the ALAT fleet. 
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Brigade AéroMobile (4¢me BAM). Its structure 
simultaneously changed and no fewer than three 
regiments were affected: the 4¢me Régiment 
d’Hélicoptéres de Commandement et de 
Manoeuvre of Nancy/Phalsbourg/Etain 
disbanded, although most of its helicopters were 
allocated to other units (the two Cougar 
Escadrilles transferred to the 6¢me RHCM but 
remained in Phalsbourg, the Phalsbourg-based 
Puma flight joined the ler RHC and the Etain- 
based Puma flight transferred to the 38me RHC); 
the ler Régiment d’Infanterie lost its airmobile 
status and joined an infantry brigade; and, finally, 
the 9me Régiment de Soutien Aéromobile 
(Airmobile Support Regiment) also disbanded, 
only to be recreated as a regiment of the French 
Electrical and Mechanical Engineers. 

Another major unit is also facing a radical 
change in its missions and structure. In July 1999, 
the ler Régiment d’Hélicoptéres de Combat 
based at Phalsbourg started a tactic and role 
evaluation which was supposed to lead to a major 
designation change: the ler RHC was planned to 
become the ler Régiment de Renseignement 
Aéromobile (ler RRA, Ist Airmobile Intelli- 
gence Regiment). As such, the regiment would 
have been placed under the command of both 
the 4¢me BAM and the new Brigade de 
Renseignement (Intelligence Brigade, previously 
known as the Intelligence and Electronic Warfare 
Brigade). However, it is now known that the ler 
RHC designation will be retained and that the 
unit will firmly remain under ALAT control. The 
new wide and varied intelligence missions which 
will still be carried out will nevertheless necessi- 
tate both the introduction of new equipment and 
a stepped modification of the regiment’s structure 

In July 1999, the unit underwent its first struc- 
tural change when a Phalsbourg-based Puma 
flight transferred from the 4¢4me RHCM, as 
explained above. The regiment will progressively 
adopt its new structure and, by 2002, the trans- 
formation will have been completed. In the 
process, its three attack helicopter flights will 
have disappeared. One has already disbanded and 
another is likely to follow in 2000, with the last 
to go in 2001. Their 30 SA 342M Gazelles will 
be withdrawn from service. In 2002, the 
regiment will be split into two Puma flights, a 
Gazelle Viviane flight, a Gazelle/Canon flight 
(depending on the results of the tactical evalua- 
tion currently carried out, a few Gazelles Mistral 
ATAM might be included: in that unit) and a 
Cougar HORIZON flight. The HORIZON 
battlefield surveillance radar system will be the 
mainstay of the regiment. Its helicopters and their 
advanced radar will allow the unit and the Army 
commanders to accurately monitor the move- 
ments of the ‘enemy’ forces far behind their lines. 
It is worth noting that the Gazelle Vivianes are 
not planned to carry any missiles and will use 
their thermal imaging sights for reconnaissance 
purposes only. 

The missions carried out by the regiment will 
range from classic reconnaissance to infiltration 
and exfiltration of commandos, primarily from 
the 13¢me Régiment de Dragons Parachutistes 
(13th Dragoon Parachute Regiment, part of the 
French special forces), based at Dieuze, and of 
specialised electronic warfare/electronic intelli- 
gence cells from the 44¢me Régiment de Trans- 
mission (44th Signal Regiment) of Mutzig, or the 
54é¢me Régiment de Transmission (54th Signal 
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Regiment), stationed in Haguenau. A new special 
electronic intelligence gathering kit (with both 
Elint and Comint functions) is due to be devel- 
oped for internal carriage in the Puma, and some 
of the Gazelles will operate with the sensor suite 
of the CL289 drone mounted in an external pod. 
The aforementioned Chlio FLIR turret is also 
likely to be adopted for the Pumas at some stage. 
The other regiments will all be affected by the 
planned changes: the Gazelle HOT will be 
progressively withdrawn and some of the attack 
flights will convert to the Gazelle Viviane HOT 
although, in the process, the 5¢me RHC will lose 
two of its three attack flights, with only one 
Viviane flight surviving. The 3éme RHC now 
has two Puma flights instead of one, boosting its 
lifting capabilities. The 64me RHCM will lose 
one of its Puma flights but has already inherited 
the two Cougar flights of the 44me RHCM. Its 
designation is likely to become 6¢me RHC. 


Future helicopters 

The ALAT fleet is now ageing but new types 
will be introduced in the not too distant future. 
The signing at Le Bourget air show, in June 
1999, of the contract for a first batch of Euro- 
copter Tigre attack helicopters is a strong signal 
that a new era is soon to start. The order is for 80 
Tigres — 70 of the HAP scout/fire support variant 
and 10 of the HAC anti-tank variant — with the 
first two to be delivered to the ALAT in 2003. 
Another eight will be built in 2004 and then the 
production rate will increase to 10 per year until 
2011. 

The Tigre/Tiger is a co-operative programme 
between Germany and France. Following years of 
negotiations, the programme was officially 
launched in 1984 when an MoU was signed by 
the two countries for the joint development of a 
common anti-tank/fire support helicopter. A 
Franco/German design team was set up and 
efforts came to fruition when, in April 1991, the 
first Tigre prototype made its maiden flight at 
Marignane, in southern France. The second 
prototype first flew in Ottobrunn, Germany, in 
April 1993. In all, five prototypes, PT1 to PT5, 
are taking part in the development programme. 
The two countries have a published requirement 
for 427 Tigre/Tiger helicopters (215 for France 
and 212 for Germany) to be delivered in three 
variants. 

While both countries had agreed to develop a 
common helicopter, they nevertheless each 
wanted to field specific variants. The main 
perceived threat at the time the programme was 
launched was the Soviet armoured force, and this 
prompted the development of two anti-tank 
versions, the French Tigre HAC (Hélicoptére 
Anti-Chars, anti-tank helicopter) and the German 
Tiger UHT (Unterstutzung Hubschauber Tiger). 
Both are very similar and are characterised by 
their Osiris mast-mounted sight and their anti- 
tank missiles. They are armed with short-range 
air-to-air missiles, and the Tiger UHT can also 
carry a gun pod and rockets. 

Whereas the German Army only wanted an 
anti-tank version, the French Army had also 
expressed a need for a specialised air-to-air 
combat/fire support helicopter to replace the 
ageing cannon-equipped SA 341F2 Gazelle 
Canon and the AAM-armed SA 342ML1 Gazelle 
Mistral. This led to the Tigre HAP (Hélicoptére 
Appui Protection) which is equipped with a roof- 
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Front-line forces: Objective 2002 


1er Régiment d‘Hélicoptéres de Combat (Phalsbourg) 
EHR Gazelle Viviane 

EHAP Gazelle/Canon (plus a few Gazelles ATAM) 
EHM Puma 

EHM Puma 

EH HOR Cougar Horizon 

3éme Régiment d'Hélicoptéres de Combat (Etain) 
EHR Gazelle Reconnaissance 

EHAP Gazelle ATAM 

EHAP Gazelle/Canon 

EHA Gazelle Viviane HOT 

EHA Gazelle Viviane HOT 

EHM Puma 

EHM Puma 

5éme Régiment d‘Hélicoptéres de Combat (Pau) 

EHR Gazelle Reconnaissance 

EHAP Gazelle ATAM 

EHA Gazelle Viviane HOT 

EHM Puma 

EHM Puma 

6éme Régiment d'Hélicoptéres de Combat (Compiégne) 
EHR Gazelle Reconnaissance 

EHAP Gazelle ATAM 

EHAP Gazelle/Canon 

EHA Gazelle Viviane HOT 

EHM 


Puma 
EHM Puma 
EHM Cougar (based at Phalsbourg) 
EHM Cougar (based at Phalsbourg) 
EHADT Fennec 
Détachement ALAT d‘Opérations Spéciales (Pau) 
EHM Puma, Cougar 
EHAP Gazelle/Canon, Gazelle ATAM 


FHA = Escaarille d'Hélicoptéres d‘Attaque 

EHADT = Escadrille d'Hélicoptéres de |‘Armée de Terre 
EHAP = Escadrille d’Hélicoptéres d‘Appui-Protection 
EH HOR = Escadrille d‘Hélicoptéres Horizon 

EHM = Escadrille d’Hélicoptéres de Manoeuvre 

EHR = Escaarille d’Hélicoptéres de Reconnaissance 


Second-line/training units 


Rennes (EAAT) F406 Caravan Il, TBM700 
Escadrille Avions de I‘Armée de Terre 

Gap (Esc. de Haute Montagne) SA 341F Gazelle 

Dax/Saillagouse (EA.ALAT) SA 341F Gazelle 

Le Luc (EA.ALAT) Cougar, Puma, Gazelle, Fennec 

(EFA) Tigre HAP (ALAT), Tiger UHT (Heer) 

Ecole Franco-Allemande — joint Tigre/Tiger OCU 

Valence (GAM/STAT) various — trials unit 

Montauban (ERGM) PC-6 Turbo-Porter 
Etablissement Réserve Générale de Matériel ALAT 





mounted sight, a turreted 30-mm gun, Mistral 
air-to-air missiles and unguided rockets, but 
which does not carry any air-to-ground weapons. 


Ecole Franco-Allemande 

In Le Luc, work is already in hand to prepare 
for the arrival of the new Tigre helicopter. The 
future Ecole Franco-Allemande (EFA, or Franco- 
German school), to be established in 2002, will 
be in charge of the training of the pilots and 
weapon system operators of both countries. In 
2006/07, when the school is fully operational, 27 
Tigres/Tigers will be based at Le Luc, 14 German 
examples of the UHT variant and 13 French 
HAP variants. A total of 87 German and 72 
French students will be trained each year. A new 
building will be specially erected to accommodate 
the numerous advanced simulators needed for the 
training. The planned syllabi will include 61 
flying hours and 194 hours in the simulators 
spread over six months for the pilots — non- 
commissioned officers — and 42 flying hours and 
140 hours of simulator in three months for the 
weapon system operators — officers. 

The ALAT is considering a number of options 
to reduce the costs of initial training. They range 
from the introduction of a system similar to the 
one adopted by the RAF/FAA/AAC to new 
syllabi which include a high simulator content 
and a modern — and cheap to operate — helicopter 
to replace the ageing Gazelle, the new Euro- 
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Nominated successor to the Puma is the NH90 in 
its tactical transport version, although the 
in-service date has slipped to 2011 at the earliest. 








Bringing a new dimension to the battlefield is the Cougar 
HORIZON, seen here with the surveillance radar deployed. 
The HORIZON aircraft serve with the reorganised ter RHC, 
a reconnaissance/intelligence-dedicated regiment. 





Having once served in vast numbers with ALAT, the 
Alouette II fleet was down to just two at the start of 2000, 
including this example at Le Luc. The Alouette II! was 
completely withdrawn in 1999. 









Left: The two Reims-Cessna_ Above: Eurocopter’s Below: Five Pilatus PC-6s 
F406 Caravan IIs of the AS 555N Fennec is used for remain on strength with the 
EAAT are used for general liaison and training. This ERGM at Montauban, 
transport duties, and for example flies at Le Luc on principally being used to 
towing targets for AAA IFR and multi-engine ferry spares around the 
gunnery practice. training tasks. ALAT bases. 














Above: For fast liaison/staff transport the EAAT 
has five SOCATA TBM700s. The type carries 
weather radar in a wing-mounted radome. 


Right: The Tigre HAP combines the current roles 
of the Gazelle/Canon and Gazelle ATAM. It is 
armed with Mistral AAMs, unguided rockets and a 
30-mm nose cannon. 


copter EC 120 Colibri being an obvious 
contender. No decision has been reached as yet. 

In the past few years, the Aviation Légére de 
l’Armée de Terre has proved operationally that it 
is still a very potent force. From the heat of the 
Gulf War to the cold of Bosnia, the men and 
helicopters of the French Army have been 
involved in many combat and peacekeeping 
actions, demonstrating efficient tactics and opera- 
tional procedures. The reduction in the number 
and size of units will not have an effect on train- 
ing and the ALAT is expected to remain one of 
the most efficient army aviation branches in the 
world for the foreseeable future. 
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Delegation Générale pour l’Armement 





Created in April 1961, the Délégation Générale 
pour l’Armement (DGA) is intended to provide 
the French armed forces with the necessary 
equipment at the best cost and in due time. Its 
activities cover the management of armament 
programmes, the procurement of military equip- 
ment, the implementation of technical and scien- 
tific expertise related to the trial and evaluation of 
new systems, and overall training and support. 
Furthermore, its industrial assets take part in the 
maintenance of French and foreign warships and 
in aircraft overhauls and modifications. 


Centre d’Essais en Vol 


Part of the System Evaluation and Test Direc- 
torate of the DGA, the Centre d’Essais en Vol 
(CEV, or Flight Test Centre) is tasked with 
conducting test programmes in operational 
conditions to check performance of civil and 
military aircraft, airborne equipment and arma- 
ment. Until very recently, there were three 
Centres d’Essais en Vol: CEV Istres, near 
Marseille, which specialised in prototype testing, 
system integration, civil aircraft certification and 
airborne simulation; CEV Brétigny, near Paris, 
for aeronautical medicine, electronic warfare and 
airborne avionics/systems testing; and finally 
CEV Cazaux, in the southwest of France, for 
missile and armament firings and weapon systems 
evaluations/firings. However, the Centre d’Essais 
en Vol is currently undergoing a strict rationalisa- 
tion process: Brétigny is to be scaled down and its 
aircraft will be all regrouped at Cazaux and Istres. 
These two bases — which offer extensive facilities 
including large areas for manoeuvring, long 
runways and large firing ranges — will be retained 
for the foreseeable future. 

CEV teams are currently kept busy with three 
important military development programmes: the 
Tigre attack helicopter, the Mirage 2000 (both 
Dash-5 and 2000D variants) and the Rafale. The 
testing of the new multi-role fighter has been 
underway for the last 10 years and the recent 
delivery of the first three production aircraft 
signalled the start of the development of 
Standards 2 and 3. Other significant programmes 
handled by the CEV include the Cougar HORI- 
ZON, the MICA missiles and various research 
efforts in the fields of radar and optronics. 

The CEV also handles crash programmes that 
arise during conflicts or military operations. For 
example, a significant crash programme was 
implemented during the Kosovo crisis to increase 
the operational flexibility of the Mirage 2000D. 
It was felt that its BGL-1000 bomb was too 
powerful to use under certain conditions, increas- 


Gendarmerie 





The Gendarmerie is the fourth branch of the 
French armed forces. Coming under the direct 
responsibility of the Ministére de la Défence, it is 
in charge of maintaining internal security and, in 
time of crisis or war, of defending key positions 
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ing the likelihood of collateral damage. The 
solution requested by the Armée de I|’Air was the 
adoption of the American Paveway family of 
LGBs already used by the Mirage F1CTs and 
Jaguars of the French Air Force and the Super 
Etendards of the French navy. Two configura- 
tions were rapidly cleared for the 2000D, each 
with two GBU-12s: side-by-side under a centre- 
line dual pylon or one each on the centreline 
pylon and on the front left shoulder pylon. The 
first LGB would bore a hole in the bunker and 
the second would fly through to destroy anything 
hidden inside. 

To carry out its daunting tasks, the CEV 
possesses a very wide range of ground-based 
systems and airborne testbeds. Modern test facili- 
ties include advanced equipment for trajectogra- 
phy, radar and infra-red signature measurement, 
electronic warfare testing, concept development 
and performance analysing and processing. Their 
numerous radar, anechoic and environmental 
chambers, simulators, test benches, and telemetry, 
transmission and reception systems allow an ever- 
increasing range of tests to be completed. To 
provide ideal control and support during sorties, 
dedicated teams of controllers man 10 air traffic 
test control centres located near industrial facili- 
ties or civil and military flight test centres. 
Finally, an aerospace medicine laboratory studies 
pilot and astronaut behaviour and helps design 
cockpits and rescue equipment. 

The CEV fleet is large and varied and includes 
many aircraft and helicopter types, most of them 
heavily modified or fully instrumented for highly 
specialised testing. By 2002, the number of CEV 
aircraft will have stabilised at 54: 


Fast jets: nine Alpha Jets (El, E12, E46, E60, 
E80 and E100 at Istres, E4, E8 and E44 at 
Cazaux), six Mirage F1Cs (F1-1 and F1-2 at 
Istres, F1-3 and F1-4 at Cazaux and F1-5 and 77 
in reserve), eight Mirage 2000s (B501, C2, DO1 
and D02 at Istres and X7, B504, N301 and N303 
at Cazaux). 

Transport aircraft: 11 Mystere 20s (22 and 
188 at Istres and 86, 96, 104, 131, 138, 145, 252, 
263 and 375 at Cazaux), one C.160 Transall (F49 
at Istres), two CASA C.212s (378 at Cazaux and 
386 in reserve), one Nord 262 (58 at Istres). 
Helicopters: four Pumas (1021 and 1184 at 
Istres, and 1240 and 1251 at Cazaux), four 
Dauphins (6075, 6111 and 6116 at Istres and 
6010 at Cazaux), one Panther (6403 at Istres), 
three Fennecs (2803 and 2851 at Istres and 2815 
at Cazaux). 

Light aircraft: two CAP 10Bs (1099 and 
1117), one Abeille (519) and one Rallye (22). 
(all at Istres) 


such as nuclear powerplants, airports, harbours 


and public buildings. 


Air unit structure 

The first Gendarmerie helicopter, a Bell 47, 
was successfully introduced in 1954 and, from 
then, the Gendarmerie Air Service has expanded 
rapidly. It now fields no fewer than 41 
helicopters — 29 Eurocopter AS 350B/BA 


EPNER 


Created in 1946, the Ecole du Personnel Navi- 
gant d’Essais et de Réception (EPNER, Test and 
Acceptance Personnel School) is one of only four 
national test pilot schools in the world. Test 
pilots, flight test engineers, test technicians, test 
flight engineers and specialised air traffic 
controllers from all over the world are trained at 
Istres by the EPNER. Different courses are avail- 
able and are specifically tailored to the needs of 
the various customers. The school operates a fleet 
of 15 fully instrumented aircraft ranging from 
CAP 10B aerobatics trainers to Mirage IIIB 
supersonic fighters but, when required, aircraft 
from other test pilot schools, French air force 
units or private companies are borrowed, 
exchanged or loaned. Additionally, the students 
travel to foreign facilities to experience other 
testing methods. One of the key features of the 
various EPNER syllabi is teamwork: trainee test 
pilots and flight test engineers always work as a 
team, as they would during a real test 
programme. More than 1,700 students from 24 
countries have graduated so far. 


Types operated by the EPNER: Mirage 
HIB, Alpha Jet, Nord 262, Falcon 20, CAP 10B, 
PC-7, Gazelle, Fennec, Dauphin, Puma. 


Service de la Maintenance 
Aéronautique 


Three workshops are part of the Service de la 
Maintenance Aéronautique (SMA, or Aeronauti- 
cal Maintenance Service) of the DGA: Clermont- 
Ferrand is in charge of the maintenance and 
repair of Armée de I|’Air aircraft, Cuers-Pierrefeu 
takes care of Aéronavale aircraft and Bordeaux 
handles various engine types. The expertise of 
these three workshops is very high and they are 
responsible for extensive modification 
programmes. For example, apart from the two 
prototypes which were modified by Dassault, all 
production Mirage F1CTs were upgraded at 
Clermont-Ferrand. Similarly, Super Etendards 
were brought up to Super Etendard Modernisé 
standard at Cuers-Pierrefeu. 

A total of 3,400 persons works for the SMA 
and, in 1998, more than 100 aircraft, 160 
complete engines, 2,500 engine modules and 
more than 8,000 other pieces of equipment were 
overhauled or repaired in the maintenance 
workshops. 


Ecureuils and 12 SA 316/319 Aérospatiale 
Alouette IIIs — spread over 15 Sections Aériennes 
de la Gendarmerie (SAG, or Gendarmerie Air 
Units) and 10 Détachements Aériens Permanents 
de la Gendarmerie (DAG, or Permanent 
Gendarmerie Air Detachments) which are each 
attached to a SAG. Out of the 15 SAGs, only 10 
can be found in continental France, the five 
others being located in the various French 
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The CEV’s Mirage 2000 fleet consists of prototypes, pre-production aircraft and dedicated 
trials machines. The Mirage 2000-X7 long-term testbed (above) flies from Cazaux, while at 
Istres the CEV operates the second production Mirage 2000C (right). Other notable Mirages 
include the prototype 2000B and both first and second prototypes of the 2000D and 2000N. 


Left: Nine of the 11-strong 
CEV Mystere 20 fleet is at 
Cazaux. Several of the 
aircraft have been modified 
with fighter nose radar and 
replica fighter cockpits in 
the co-pilot’s position. 


Right: Alpha Jets perform 
useful work, notably as 
chase aircraft. E80 from 
Istres displays the new all- 
over grey colour scheme. 
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The CEV helicopter fleet consists of Pumas, Fennecs (right) and Dauphin/ 
Panthers. The SA 365 above has non-standard mountings on its nose, 
presumably for defensive systems testing. 


The SA 330 Puma is the workhorse of the rotary-wing test 
fleet. Four are on permanent CEV strength. 


Unusual types in CEV service comprise the CASA 212 
Aviocar (above), Jodel D.140 (below) and CAP 10B (right). 
The CAP 10s are routinely used by EPNER, the test pilots 
school. 
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overseas territories, where they provide much- 
needed SAR and policing capabilities. 

Depending on helicopter availability, the self- 
contained SAGs each possesses one or two 
helicopters and are administered by both the 
Gendarmerie Air Service Headquarters in 
Villacoublay, near Paris, and the local 
Gendarmerie Commanders. In all, 340 people 
work in the various helicopter units, including 
102 pilots and 160 engineers, and all third-line 
maintenance is carried out by Gendarmerie 
personnel in Le Blanc, in the centre of France. It 
is noteworthy that all Gendarmerie engineers are 
flight engineers. Missions are generally flown 
with a crew of two — pilot and flight engineer — 
but two pilots occasionally can carry out 
demanding night sorties. Gendarmerie aircrews 
typically log 180 to 200 hours per year. 

The helicopters are heavily tasked and partici- 
pate in a wide variety of missions: criminal 
research, prisoner convoy escorts, crowd control, 
VIP transportation, etc. They also co-operate 
with special weapons action teams (SWAT) and 
attack dog units. Gendarmerie helicopters are 
responsible for SAR missions and all can be 
equipped with an external winch. Gendarmerie 
aircrews and their Alouette IIIs flying in the 
French mountains have achieved an enviable 
operational record, saving thousands of lives in 
demanding conditions. Long-range sea rescue is 
not an option, however, as all the helicopters are 
single-engined and are limited to operating 
12 nm (22 km) from shore. The helicopters are 
kept busy monitoring road traffic and they 
sometimes carry road accident victims to nearby 
hospitals. 

Gendarmerie helicopters based in Paris and in 
Pointe-a-Pitre (Guadeloupe Island, Lesser 
Antilles) have an NVG capability and are used to 


monitor suspicious activities at night. This 
technique has proved particularly useful in 
Pointe-a-Pitre, where numerous drug traffickers 
have been arrested thanks to the Gendarmerie 
aircrews. 

Gendarmerie helicopters all can be fitted with a 
winch and with special equipment such as loud- 
speakers or the SX-16 Nitesun searchlights now 
entering service. Mounted under the tailboom, 
the 30 million candlepower Nitesun is powerful 
enough to illuminate an area the size of a football 
pitch, which is very useful to help ground units 
locate a criminal or to assist during emergencies. 
This light may be used on narrow or wide beam 
to illuminate the scene, as necessary. In the near 
future, a FLIR system is likely to be introduced. 


New helicopter type 

The requirement for a replacement of the 
faithful Alouette HI gave way to a long selection 
process. Various helicopters such as the Agusta 
109, the Bell 412 and the BK 117 were evaluated 
thoroughly but, in the end, the Eurocopter 
EC 145 was selected. This new design, previ- 
ously designated BK 117C-2, is derived from the 
proven BK 117C-1; a first batch of eight has 
been ordered, with another four likely to reach 
operational service at some stage to replace the 
Alouette III on a one-for-one basis. 

The modification programme which resulted 
in the EC 145 was so extensive that the new 
designation was adopted by Eurocopter. The 
most obvious modification is a new, streamlined 
front fuselage — which considerably improves 
visibility when winching on a ship or close to a 
cliff — coupled with more powerful engines that 
will give fantastic high-altitude capabilities, essen- 
tial when operating high in the Alps. Its 
Turboméca Arriel 1E2 turbines are rated at 
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574 kW (770 hp) in emergency power. New, 
more efficient rotor blades have been adopted, 
boosting maximum takeoff weight from 3350 to 
3500 kg (7,385 to 7,715 lb). The first EC 145 is 
due to be delivered to the Gendarmerie in 
September 2001. 

In 1998, the helicopters of the Gendarmerie 
carried out 10,707 missions, accumulating 12,267 
flying hours. It should be noted that the last 
Gendarmerie fixed-wing aircraft, a Cessna 206, 
was withdrawn from use in 1996, 





Douanes Francaises 





The French Customs Service has been involved 
in a fight against drug traffickers for years, and its 
helicopters and aircraft have proved invaluable in 
these operations. 

France is strategically positioned to try to stem 
the illicit trade in Europe and the French 
Customs — Les Douanes — of the Ministry of 
Finance are among the best-equipped such 
services in the European Union. The Customs 
Air Service is divided into two types of aviation 
units: Brigades de Surveillance Aéroterrestre 
(Territorial Surveillance Brigades) and Brigades 
de Surveillance Aéromaritime (Maritime Surveil- 
lance Brigades). It fields 29 aircraft and 
helicopters. 

The Brigades de Surveillance Aéroterrestre are 
mainly equipped with single-engined helicopters 
(two Eurocopter AS 350 Ecureuils) and light 
aircraft (two MS.193E Rallyes, one Rallye 235E, 
one TB.20, one PA-28, one Cessna 210L, one 
Cessna 404 Titan and one Cessna 310R) which 
fly from one airfield to another, checking French 
and foreign light aircraft travelling in France. 

The Brigades de Surveillance Aéromaritime 
field twin-engined helicopters for maritime 
surveillance (six Eurocopter AS 355F2 Ecureuils) 
and long-range maritime patrol aircraft (12 
Reims-Cessna F406s and two Cessna 404 Titans). 
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Their large helicopter and aircraft fleet, combined 
with a powerful patrol craft force, allows a very 
efficient surveillance of sea lanes to be performed. 

The first Customs helicopter was an Alouette 
Il borrowed from the French Navy for a trial 
programme and was operated from Saint- 
Mandrier. This trial was so successful that the 
Customs elected to purchase its own helicopters, 
selecting the Ecureuil. The Customs air opera- 
tions in the south of France rapidly expanded and 
it was decided to create another helicopter base 
in Le Havre, Normandy, to help counter the 
increase in the flow of drugs across the English 
Channel. 

The two bases field three Eurocopter 
AS 355F2 Ecureuils (TwinStars) each. Customs 
helicopter pilots and flight engineers are all very 
experienced — they have logged between 3,000 
and 10,000 flying hours — and all have a military 
background. Each crew logs between 300 and 
350 flying hours yearly and all the aircrew 
members are certified law enforcement officers. 

Over the years, the Ecureuil has proved to be 
very efficient and safe in the hands of the Custom 
officers: it is reliable, manoeuvrable, comfortable 
and fuel-efficient. However, because of the quan- 
tity of equipment added in the past years, the 
empty weight of the AS 355F2s has grown to 


such a point that the helicopters cannot take off 
with full internal fuel. The normal endurance is 
now down to two hours, which is not enough, 
and the helicopters have to refuel frequently. 
This can create a break in the surveillance of a 
ship which its crew might exploit by, for exam- 
ple, dumping the drugs overboard. As a result, 
the pilots would like the 313-kW (420-shp) 
Allison 250-C20F turboshafts to be replaced by 
the more powerful Turboméca TM319 engines 
rated at 340 kW (456 shp) for take-off, coupled 
with a new gearbox, as fitted to the AS 355N. 


Extensive equipment 

The highly specialised missions performed by 
Customs helicopters have necessitated the adop- 
tion of a modern avionics suite. The helicopters 
are fitted with an impressive range of navigation 
and detection equipment: nose-mounted 
RT-1401B radar, two VORs, DME, autopilot, 
two VHFs, maritime channel VHF, Custom 
Service VHF and GPS. For visual identification, 
the crew uses gyro-stabilised binoculars; they are 
essential for reading the names of the vessels, 
which are then transmitted to the Operation 
Centres for immediate processing. The Ecureuils 
are also fitted with flotation bags, loudspeakers 
and an external winch for search and rescue 
missions. SAR is only a secondary role but, in 
case of emergency, the Ecureuils could be used — 
and have been used — to help other specialised 
assets. 


EPNER employs a variety of aircraft for test pilot 
instruction, and borrows others as and when required. 
Among the latter are the CEV’s Pilatus PC-7s (above), while 
allocated directly to EPNER are the Alpha Jet (above right), 
Mirage IIIB (right) and Nord 262 (below). The two 
remaining Mirage IIIBs are due to be replaced by a single 
Mirage 2000D for fast-jet handling training. 


The Gendarmerie is now solely a rotary-wing operator, 
flying the Alouette III (above) and AS 350B Ecureuil (below 
and right). The AS 350s can be equipped with loudspeakers, 
winches and flotation gear. 


Les Douanes operate a 
variety of light aircraft, 
including the Cessna 404 
(right). Helicopter types on 
strength are the single- 
engined AS 350 (below right) 
for overland work and the 
twin-engined AS 355F2 
(below left) for coastal 
patrols. The TV camera 
allows the crew to record 
intercepts. 
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Night missions are considered to be crucial, 
especially in the winter when daylight hours are 
so limited. For that purpose, the French Customs 
has adopted a Wescam/Sagem FLIR turret 
mounted under the tailboom. This unusual 
location was chosen because the nose-mounted 
radar precluded the use of the more common 
chin position. This system has proved very 
efficient, allowing the crews to read the names of 
ships at night. However, because of the payload 
margin problem, the external winch is usually 
removed when the turret is fitted. 


Operations 

The perpetual flow of narcotics into northern 
Europe necessitates a constant surveillance of the 
shipping activity. At least one surveillance mission 
is flown daily by each helicopter base, covering a 
large area. The helicopters act as reconnaissance 
assets for the numerous Customs patrol craft 
based in the Channel and in the Mediterranean. 
Every ship of fewer than 1,000 tons burden is 
reported and its identity is checked. If the boat is 
known or suspect, a Customs patrol craft will 


intercept it and a boarding party will make sure 
that no drugs are carried. The Customs normally 
operates at up to 12 nm (22 km) from the shore 
but, under certain circumstances, can intervene at 
up to 24 nm (44 km). 

The different French and foreign law enforce- 
ment agencies work hand-in-hand in an attempt 
to obtain better intelligence. As expected, intelli- 
gence is the only real means of dismantling drug 
cartels, but that does not mean that vessels known 
to be loaded with narcotics will systematically be 
stopped: it just might be worth shadowing them 
so that the waiting contacts can be caught, too. 
The Customs regularly co-operates with foreign 
agencies such as the British Customs and Excise, 
the Channel Islands authorities or the Italian 
Guardia di Finanza, and work of this nature will 
probably become more common in the future. 

The role of the helicopters is not restricted to 
drug interdiction; they have also helped on 
numerous occasions in the fight against other 
trafficking such as in cigarettes and alcohol. 

Powerful drug cartels continue to smuggle 
narcotics into Europe, and the Customs 


helicopters and aircraft are a crucial asset in the 
ongoing war against this. To date, they have 
contributed to the capture of more than 80 tons 
of drugs, mainly cannabis. Although still efficient, 
the AS 355F2 Ecureuils are now getting old. The 
French Customs will certainly look at newer 
types such as the Eurocopter EC 135 or the new 
variant of the BK 117, which has already been 
selected for the French Sécurité Civile. 
Fixed-wing aircraft and helicopters are comple- 
mentary: the former can travel far from shore, 
and this is essential in the Atlantic Ocean, 
whereas the helicopters can slow down enough 
to read the names of unknown vessels. The long- 
endurance Reims-Cessna 406s are also involved 
in anti-pollution missions. Three of them are 
configured as Polmar (Pollution Maritime) 1, 2 
and 3 with specialised equipment which can 
detect even the smallest amount of oil in the sea, 
and have a comprehensive communications suite 
to report any illegal activity. The airframes of the 
aircraft have been extensively modified to accept 
a wide range of very efficient detection systems. 
The Polmar 406s are based at Dugny-Le Bourget. 





Sécurité Civile 





The Sécurité Civile, part of the Ministére de 
l'Intérieur (the French Home Office), is tasked 
with providing search and rescue assets to 
complement existing military helicopters and to 
participate in forest fire fighting/prevention. In 
addition, its helicopters occasionally take part in 
police missions. 


Water bombers 

The Sécurité Civile, the only water bomber 
operator in France, each year faces a daunting 
task: extinguishing hundreds of fires in the south- 
ern part of the country and in Corsica. For such 
operations, the Sécurité Civile is equipped with a 
large fleet of specialised aircraft: 12 Bombardier 
CL415s (invariably called ‘Canadairs’), 11 
Grumman/Conair S-2 Trackers/Turbo-Firecats 
(always named ‘Trackers’) and two Fokker/ 
Conair F27s (just known as ‘Fokkers’). Addition- 
ally, two Beech B200 Super King Airs are used 
for forward air control and surveillance missions, 
as well as utility duties. All aircraft are stationed 
in Marignane, near Marseille, in the south of 
France, but are detached to other bases as and 
when required. French water bombers also 
deploy to other European countries to help fight 
fires which have grown out of control. For 
example, they regularly travel to Spain, Greece, 
Italy or Portugal. 

Over the years, the Sécurité Civile has devel- 
oped advanced operational tactics which have 
proved their worth on countless occasions. The 
activity continues unabated during the dry 
summer season, when the number of fires is at its 
peak. The situation is often aggravated by strong 
winds which ruin the firemen’s efforts on the 
ground. The pilots sometimes log up to eight 
flying hours and up to 60 water drops per day. 
Unfortunately, the aircraft are limited to daylight 
operations, and the blaze often picks up at night. 
The water bombers are able to react very quickly 
as soon as a new fire is detected: they are usually 
airborne within 20 minutes. Sometimes, when 
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fires are most likely to break out, an airborne 
alert regime is adopted. 

The entry into service of the CL415 was far 
from smooth and the French General Accounting 
Office severely criticised the deal when it 
appeared that the aircraft were not fully opera- 
tional when delivered. They had to undergo an 
extensive series of modifications, including a 
reinforcement of the hull for safe water scooping, 
and unexpected problems with both the engines 
and the avionics system had to be solved. 


Helicopters 

In 1957, the Groupement des Hélicoptéres du 
Ministére de l’Intérieur (Ministry of the Interior 
Helicopter Group) was activated. Today, the 
Sécurité Civile is regarded as one of the most 
effective SAR services in France and its 
helicopters have an impeccable operational 
record, It currently operates a total of 33 
helicopters strategically based to cover most of 
the French territory. They are divided into 30 
single-engined types (25 Alouette IIs and five 
AS 350 Ecureuils) and three twin-engined 
SA 365C1 Dauphin 1s. All helicopters undergo 
third-line maintenance at the new Nimes-Garons 
repair centre, which supplanted the Paris facility 
in 1997. Each year, Sécurité Civile helicopters 
log about 13,000 flying hours and bring 7,000 
persons to safety. 

A typical Sécurité Civile helicopter base fields 
one aircraft served by three or four crews, each 
composed of a pilot and a flight engineer/winch 
operator. Helicopters tend to specialise according 
to their types: Alouette IIIs operate in mountain 
areas, where they excel; twin-engined Dauphins 
are more at ease in overwater missions (their 
fenestrons preclude high-altitude flying); and 
Ecureuils often act as FAC aircraft for the afore- 


Sécurité Civile helicopter bases 


Ajaccio, Annecy, Bastia, Bordeaux, Cannes, Clermont-Ferrand, 
Granville, Grenoble, La Rochelle, Le Havre, Lille, Lorient, Lyon, 
Marignane, Montpellier, Paris, Pau, Perpignan, Quimper, 
Strasbourg 





mentioned water bombers. However, due to 
aircraft availability, littoral stations often fly 
Alouette IIIs when their Dauphins are being 
maintained in Nimes-Garons. Helicopters based 
in the mountains are kept busy all year round, 
whereas those operating in the coastal regions 
accumulate most of their flying hours in the 
summer. To improve night SAR capabilities, the 
Sécurité Civile is now experimenting with NVGs 
at its Ajaccio base in Corsica, for night mountain 
rescues in uninhabited areas. 


New helicopter type 

To replace the ageing helicopter fleet, a total 
of 32 EC 145s has been ordered and the first is 
due to be handed over in mid-2001. Not surpris- 
ingly, the selection process was quite long and 
very complicated. During this hard-fought battle, 
many contenders were examined; the very strin- 
gent requirement imposed an IFR capability 
associated with outstanding high-altitude and 
endurance performances. For example, the heli- 
copter needed to be fully capable of hovering at 
4700 m (15,419 ft), a very demanding condition. 

As a result, only a few companies responded, 
and among the contenders were the Eurocopter 
BK 117C-1 and Dauphin N3, and the Agusta 
A 109K2. Eurocopter initially offered the new 
Dauphin for littoral operations, and earmarked 
the BK117C-1 for mountain rescues. However, 
the Sécurité Civile preferred fielding only one 
design to help reduce maintenance and owner- 
ship costs, so Eurocopter started redesigning the 
BK 117C-1 into C-2 standard featuring many 
improvements, including a larger cabin, new 
engines, and new main and tail rotor blades. 
Eventually, the five-year evaluation process led to 
the purchase of the EC 145, which was the new 
designation of the BK 117C-2 adopted to under- 
line the extensive redesign. 

The successive introduction into service of the 
CL 415 and EC 145 will bring the Sécurité 
Civile into a new era of operational efficiency. 
These additions to the inventory will ensure that 
the French public and the precious forests will be 
better protected for the foreseeable future. 


Henri-Pierre Grolleau 


France 


The best-known task of the Sécurité Civile is fire-fighting, 
for which the CL415 (above), Conair F27 (right) and Turbo- 
Firecat (below) are used. The majority of the operations are 
conducted in the south of the country. 


SECURITE CIVILE 


Left: Two Beech 200 King 
Airs are in use, employed 
primarily as airborne fire- 
spotters and controllers but 
also used for liaison. 


Right: The Alouette III's : ; € 
legendary hot-and-high e + oy —ew 
performance is put to good pent : L 
use by the Sécurité Civile on ; : 
mountain SAR work in the 


Alps and Pyrenees. 
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Single-engined AS 350s (right) are used for light SAR duties 
and as fire-spotters. In the latter role Sécurité Civile aircraft 
sit on alert during the summer months, and during periods 
of extreme fire danger fly airborne alerts and active patrols. 
The twin-engined, radar-equipped SA 365C1 Dauphin 
(below) is used for overwater/coastal SAR work. 
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T-34 Mentor: 24, 25 
Bell 

47: 152 

205A-1 Huey: 24, 25 

206: 12, 28 

206B Jet Ranger: 26, 28 

206L LongRanger: 27, 28 

212: 12, 26, 27, 28 

214/A/C Isfahan: 30 

214ST: 30 

412: 23 

412EP: 23, 26, 26 
2SP: 11-12 
H-1 Cobra: 31 
-1J Cobra: 30 
-1Z King Cobra: 7 
-1N: 47 

-58D Kiowa Warrior: 34, 35, 35 
-1 
-1 


8-9 
7, 119, 120, 128, 
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: 24, 108 
H Huey: 18, 23, 24, 25, 26, 26, 
28 
-1H Huey Il: 13 
-1H Iroquois: 12 
H-1N: 16, 47 
\/Boeing 
CV-22B: 17 
CV-22 Osprey: 49 
MV-22B Osprey: 17 
‘Beluga’ (see Airbus Industrie A300- 
600ST Super Transporter) 
Beriev A-50M/U ‘Mainstay’: 10 
Bird Dog (see Cessna) 
BK 117 (see Eurocopter) 
‘Blackjack’ (see Tupolev Tu-160) 
Blackhawk (see Sikorsky) 
BN-2 (see Pilatus/Britten-Norman) 
Boeing 
707: 12, 36, 37, 39, 42, 113, 115 
707-387C: 113 
727: 27, 28, 42 
727-22C: 12 
737; 23 
737-200 (T-43A): 14 
737-700: 12 
737-700C (C-40A): 14-15 
737-700IGW: 41, 99 
757: 28 
C-22B: 16 
C-40A (737-700C): 14-15 
CC-137 (707): 36, 42 
CT-43A: 16 
E-3 Sentry: 32, 33 
E-6 Mercury: 17 
EC-18B: 16-17 
F/A-18E/F Super Hornet: 7 
KC-135: 36 
KC-135R Stratotanker: 11, 14 
KC-707: 31 
NKC-135B: 44 
T-43A (737-200): 14 
T-45A/C Goshawk: 14 
TC-18: 17 
Boeing Helicopters 
CH-46E Sea Knight: 17 
CH-47D: 34 
UH-46D: 14 
Boeing/McDonnell Douglas 
A-4AR Fighting Hawk: 110-115, 
110-115 
A-4AR Fightinghawk Blocks A & C: 114 
A-4B Skyhawk: 110, 110, 111, 113 
A-4C Skyhawk: 110, 113 
A-4F Skyhawk: 114 
A-4K Kahu: 113 
A-4M Skyhawk: 110, 112, 114 
A-4P/O Skyhawk: 110 
C-9A Nightingale: 17 
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C-9B: 14 

C-17; 43 

C-17A: 16 

C-17 Lot Xl: 7 

EAV-8B Harrier I/II Plus: 6 
EF-18A+ Hornet: 7 
F-15A: 16 

F-15B: 16, 33 

F-15C/D: 16, 33 

F-15E: 16 

F-15 Eagle: 32 

F-15l: 32 
F-15S: 33 
F/A-18C/D Hornet: 7, 14, 22 

F/A-18 Hornet: 4, 12, 85, 110, 130, 142 
OA-4AR Fighting Hawk: 110-115, 

110-115 
OA-4AR Fightinghawk Blocks A & C: 
114 

OA-4M: 110, 112, 114 

TA-4J: 114-115 
Boeing/McDonnell Douglas Helicopters 
AH-64A Apache: 34, 34, 35, 35 
AH-64 Apache: 31, 31, 35 

AH-64D Longbow Apache: 15, 32 

MD 530F Defender: 27, 28 

MD 530MG Defender: 27, 28 
Boeing/Northrop Grumman 

E-8C: 15 

E-8 J-STARS: 43 
Boeing/Stearman PT-17: 27, 28, 29 
Bombardier 

CL415: 156, 157 

Global Express: 43 
Bonanza, F33C (see Beech) 
Breguet 

Atlantic: 6 

Br.1150 Alizé: 140, 141, 142, 144 
Briefing: 30-35, 30-35 
Brilliant, HMS: 110 
Bronco, OV-10C (see Rockwel 
BT-67 Turbo-Dakota (see Basler 





C-5A/B/C Galaxy (see Lockheed Martin) 
C-9A/B (see Boeing/McDonnell Douglas) 
C-12R/AP (see Beech) 
C-17 (see Boeing/McDonnell Douglas) 
C-22B (see Boeing) 
C-27/A (see Alenia/Lockheed Martin) 
C-27J (see Alenia/LMTAS) 
C-27J (see Lockheed Martin/Alenia) 
C-37/A (see Gulfstream Aerospace) 
C-38A Astra (see IAI) 
C-40A (see Boeing) 
C-46 (see Curtiss) 
C-47 Dakota (see Douglas) 
C-54 (see Douglas) 
C-123K Provider (see Fairchild) 
C-130 Hercules (see Lockheed Martin) 
C-141B StarLifter (see Lockheed Martin) 
C.160 (see Transall) 
C.212 (see CASA) 
C.295 (see CASA) 
Cambodia 
Royal Cambodian Air Force: 18-21 
Canberra (see BAC) 
Canberra B.Mk 2/Mk 62 (see English 
lectric) 
Canberra PR.Mk 9 (see BAE Systems) 
CAP Aviation 
CAP 10: 28 
CAP 10B: 144, 145, 152, 153 
Caravan I|, F406 (see Reims-Cessna) 
Caravelle (see Sud) 
Caribou, DHC-4 (see de Havilland 
Canada) 
CASA 
101: 120 
212-200: 16 
212-400 Aviocar: 24 
212 Aviocar: 136 
212M-100: 9 
C.212: 152, 153 
C.212MPA: 13 
C.295: 12 
‘Cassard'-class air-defence destroyer: 
144 
Catalina, PBY (see Consolidated) 
CC-137 (see Boeing 707) 
CC-150 Polaris (see Airbus Industrie 
A310) 
Cessna 
150H: 23 
170/180: 18 
182: 27, 28, 113 
206: 154 
207: 24 
210L: 154 
210M: 26, 26 
310R: 154 
402; 20 
404 Titan: 24, 154, 155 
421: 20,21 
A-37B Dragonfly: 22, 24, 25 
A-182J: 115 
L-19 Bird Dog: 18 
O-1 Bird Dog: 23, 23 
O-2A: 14 
T-37: 138 
T-37B: 18 
T-41: 25 
T-41D Mescalero: 18, 23 
UC-35A: 15 
UC-35B/D Citation Encore: 15 
UC-35C Citation Ultra: 14, 15 
CH-46E Sea Knight (see Boeing 
Helicopters) 
CH-47D (see Boeing Helicopters) 
CH-53/A Stallion (see Sikorsky) 
CH-60S Knighthawk (see Sikorsky) 
Charles de Gaulle: 140, 141, 142, 144 
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Chengdu 
F-7: 30 
F-7MG: 11 
FC-1: 11 
Chipmunk, DHC-1 (see de Havilland 
Canada/OGMA) 
Citation (see Cessna) 
CL415 (see Bombardier) 
Clemenceau: 142 
CM.170 Magister (see Fouga) 
CN.235M-100 (see IPTN-CASA) 
Cobra, AH-1/J (see Bell) 
Colibri, EC 120 (see Eurocopter) 
Combat Shadow, MC-130P (see 
Lockheed Martin) 
Combat Talon II, MC-130H (see 
Lockheed Martin) 
Combi, A310 (see Airbus Industrie) 
Commander 500 (see Rockwell) 
Consolidated 
PBA4Y Liberator: 53 
PBY Catalina: 53 
Constellation, EC-121 (see Lockheed 
Martin) 
Convair 580: 28 
Corsair (see Vought) 
Cougar (see Eurocopter) 
Coventry, HMS: 110 
Criquet, MS.500 (see Morane-Saulnier) 
Crusader, F-8P (see Vought) 
CT-4 (see Pacific Aerospace) 
CT-43A (see Boeing) 
Curtiss C-46: 27, 28 
CV-22/B Osprey (see Bell/Boeing) 


D 


D.5/160/180 (see Beagle) 
D.140 (see Jodel) 
Dakota (see Douglas) 
Dassault 
Atlantic 3 MPA; 142 
Atlantique: 84 
Atlantique 2: 142, 144, 145 
Atlantique 3: 6 
Etendard IVM: 140 
Etendard IVPM: 140, 141, 142 
Falcon 10 Mer: 144, 145 
Falcon 20: 137, 152 
Falcon 20E: 20, 21 
Falcon 50: 137, 140, 144 
Falcon 50 SURMAR: 144, 145 
Flamant: 18 
Gardian: 144, 145 
Mirage IIIB: 152, 155 
Mirage IIIBE: 11 
Mirage IIIEA: 114 
Mirage IIIS: 7 
Mirage 5F: 11 
Mirage 2000: 10, 33, 130, 152, 153 
Mirage 2000-5F: 5 
Mirage 2000B: 153 
Mirage 2000C: 153 
Mirage 2000D: 140, 152, 153, 155 
Mirage 2000 Dash 5: 33 
Mirage 2000N: 153 
Mirage 2000-X7: 153 
Mirage F1C: 5, 152 
Mirage F1CT; 152 
Mystere 20: 152, 153 
Rafale: 140, 141, 144, 152 
Rafale M (Marine): 141, 142, 144 
Rafale M Standard F1: 141, 142 
Rafale M Standard F2/F3: 142 
Rafale Standards 2 & 3: 152 
SEM Standard 4: 141, 142 
SEM Standard 5: 142 
Super Etendard: 110, 140, 141, 142, 
152 
Super Etendard Modernisée (SEM): 
40, 141, 142, 144, 152 
Dassault/Bréguet Atlantic |: 142 
Dassault-Dornier 
Alpha Jet: 10, 22, 119, 120, 132, 
134-135, 138, 152, 153, 155 
Alpha Jet A: 132 
Dauntless, A-24 (see Douglas) 
Dauphin, AS/SA 365 (see Aérospatiale) 
Dauphin (see Eurocopter) 
DC-3 Dakota (see Douglas) 
DC-6 (see Douglas) 
DC-8 (see Douglas) 
Defender, BN-2A (see Pilatus/Britten- 
Norman) 
Defender, FD-25A (see Fletcher) 
Defender, MD 530F/MG (see 
Boeing/McDonnell Douglas 
Helicopters) 
de Havilland 
DH.82A Tiger Moth: 139 
Vampire Mk 3: 27, 28 
de Havilland Canada 
DHC-4 Caribou: 12 
L-20 (DHC-2) Beaver: 18 
de Havilland Canada/OGMA DHC-1 
Chipmunk: 138, 139 
Delfin, L-29 (see Aero) 
Desert Falcon, F-16 Block 60 (see 
Lockheed Martin) 
DH.82A Tiger Moth (see de Havilland) 
DHC-1 Chipmunk (see de Havilland 
Canada/OGMA) 
DHC-2 Beaver (see de Havilland Canada) 
DHC-4 Caribou (see de Havilland 
Canada) 
Do 27 (see Dornier) 
Dominican Republic 
Fuerza Aérea Dominicana (air force): 
24-25 
Dornier Do 27: 137 
Douglas 
A-24 Dauntless: 27 
AD-1 Skyraider: 18 














B-18: 54 

C-47 Dakota: 9, 18, 22, 24, 27, 28, 44 
C-54: 27, 28 

DC-3 Dakota: 18 

DC-6: 27, 28 

DC-8-50: 42 

DC-8-72F: 40 
Dragonfly, A-37B (see Cessna) 
Draken (see Saab) 
Duguay-Trouin: 140 
Duke, 60 (see Beech) 


E-2C Hawkeye (see Northrop Grumman) 
E-3 (see Boeing) 
E-6 Mercury (see Boeing) 
E-8 (see Boeing/Northrop Grumman) 
EA-6B Prowler (see Northrop Grumman) 
Eagle, F-15 (see Boeing/McDonnell 
Douglas) 
EAV-8B Harrier II/Il Plus (see 
Boeing/McDonnell Douglas) 
EC-18B (see Boeing) 
EC-95 (see EMBRAER) 
EC 120 Colibri (see Eurocopter) 
EC-121 Constellation (see Lockheed 
Martin) 
EC 135/145 (see Eurocopter) 
Echo 3, P-92 (see Tecnam) 
Ecureuil, AS 350B (see Aérospatiale) 
Ecureuil (see Eurocopter) 
EF-18A+ Hornet (see Boeing/McDonnell 
Douglas) 
Electra, L-188 (see Lockheed Martin) 
EMB-145SA Erieye (see 
EMBRAER/Ericsson) 
EMB-312H Super Tucano (see 
EMBRAER) 
EMBRAER 
EC/EU/VC/VU-95: 13 
EMB-312H Super Tucano: 24 
Xingu: 144, 145 
EMBRAER/Ericsson EMB-145SA Erieye: 
28 


ENAER 
T-35B Pillan: 13, 24, 25 

T-35DT Turbo Pillan: 13 

T-35 Pillan: 13 

English Electric 

Canberra B.Mk 2: 13 

Canberra B.Mk 62: 13 

EP-3 (see Lockheed Martin) 

Epsilon, TB30 (see Aérospatiale) 
Erieye, EMB-145SA (see EMBRAER/ 

Ericsson) 

Esquilo, HB.350 (see Helibras) 
‘Essex'-class carrier: 54-55 

Etendard IVM/PM (see Dassault) 
EU-95 (see EMBRAER) 

Eurocopter 

AS 332L2 Super Puma: 23 

AS 350B/BA Ecureuil: 152, 154, 155 
AS 360 Ecureuil: 154, 155, 156, 157 
AS 355F2 Ecureuil: 154, 155, 156 
AS 355N Ecureuil: 26, 26, 154 

AS 532AL Cougar: 7 

AS 532 Cougar: 13, 140 

AS 532UL Cougar: 146, 148, 149, 150 
AS 555 Fennec: 148, 150, 152, 153 
AS 555N Fennec: 148, 150, 151 

AS 565 Panther: 143, 144, 152, 153 
BK 117: 156 

BK 117C-1: 154, 156 

Cougar HORIZON: 150, 151, 152 
Dauphin N3: 156 

EC 120 Colibri: 151 

EC 135: 156 

EC 145; 154, 156 

Ecureuil B3; 148 

Puma: 34 

SA 365C1 Dauphin 1: 156, 157 

SA 365 Dauphin: 143, 144, 152, 153, 

153 

SA 365N Dauphin: 143, 144 

Tigre: 146, 148, 150, 152 

Tigre HAC: 150 

Tigre HAP: 150, 151 

Tigre UHT: 150 
Eurofighter: 7, 8 

Typhoon: 5 
Exercise 

Aguila |: 114 

Bright Star: 33 

Linked Seas 2000: 15 

Maple Flag: 11 

Red Flag: 114 

Rimpac 2000: 80 


F 


F1C/CT, Mirage (see Dassault) 

F-2 (see Mitsubishi) 

F-5 (see Northrop Grumman) 

F-6 (see Shenyang) 

F-7/MG (see Chengdu) 

F-8P Crusader (see Vought) 

F-14 Tomcat (see Northrop Grumman) 

F-15 Eagle (see Boeing/McDonnell 
Douglas) 

F-16 (see Lockheed Martin) 

F-22/A Raptor (see Lockheed Martin) 

F27 (see Fokker/Conair) 

F28 Fellowship (see Fokker) 

F33C Bonanza (see Beech) 

F-80A/B/C (see Lockheed Martin) 

F-86F Sabre (see North American) 

F-100C/F Super Sabre (see North 
American) 

F-117 Nighthawk (see Lockheed Martin) 

F406 Caravan |! (see Reims-Cessna) 

F/A-18 Hornet (see Boeing/McDonnell 
Douglas) 





F/A-18E/F Super Hornet (see Boeing) 
Fairchild 

A-10: 15 

A-10A: 16 

AU-23A Peacemaker: 22, 23 

C-123K Provider: 18, 22, 23 

OA-10A: 16 

PT-19: 27 

rae Swearingen SA-226 Metro: 28, 


Falcon (see Dassault) 

Fantrainer 600 (see RFB) 

FC-1 (see Chengdu) 

FD-25 (see Fletcher) 

Fellowship, F28 (see Fokker) 

Fennec, AS 555 (see Eurocopter) 

Fennec, L-59T (see Aero) 

Fighting Falcon, F-16 (see Lockheed 
Martin) 

Fighting Hawk, OA/A-4AR (see Boeing/ 
McDonnell Douglas) 

Finger, Mirage 5F (see IAI) 

‘Fishbed’ (see Mikoyan MiG-21) 

‘Fitter’ (see Sukhoi Su-22M4) 

FLA (see Future Large Aircraft) 

‘Flagon’ (see Sukhoi Su-15) 

Flamant (see Dassault) 

Fletcher FD-25A/B Defender: 18 

‘Floréal'-class surveillance frigate: 144 

FMA Pampa: 120 

Foch; 140, 142, 143, 144 

Fokker F28 Fellowship: 20 

Fokker/Conair F27: 156, 157 

Forga Aérea Portugesa: 132-139, 
132-139 

‘Forger’ (see Yakovlev Yak-36M) 

Fouga CM.170 Magister: 18 

France 

Aéronavale (Naval Aviation): 140-145, 


Aviation Légére de |'Armée de Terre 
(ALAT/Army Aviation): 140, 
146-151 

Délégation Générale pour |'Armement 
(DGA): 152 

Douanes Frangaises (Customs) Air 
Service: 146, 154-156 

Gendarmerie (Police) Air Service: 146, 
152, 154, 155 

Sécurité Civile: 156, 157 

Frégate, 262E (see Nord) 

‘Frogfoot’ (see Sukhoi Su-25) 

FSTA (see Future Strategic Tanker 
Aircraft) 

FTB 337G Milirole (see Reims-Cessna) 

‘Fulcrum’ (see Mikoyan MiG-29) 

Future Large Aircraft (FLA): 43 

Future Strategic Tanker Aircraft (FSTA): 
41 


Future Transport Aircraft, A400M (see 
Airbus Military Company) 


G91 (see Aeritalia) 
G222 (see Aeritalia) 
G222 (see Alenia) 
GAF N-22B Nomad: 22 
Galaxy, C-5A/B/C (see Lockheed Martin) 
Gardan GY-80 Horizon: 18 
Gardian (see Dassault) 
Gazelle (see Aérospatiale) 
General Atomics 
Predator B UAV: 15 
RQ-1A Predator UAV: 15 
‘Georges Leygues'-class ASW frigate: 
144 


George Washington, USS: 15 
Georgian Air Force: 108-109, 
108-109 
GKN Westland/Boeing Helicopters 
WAH-64 Longbow Apache: 8 
Glasgow, HMS: 110 
Global Express (see Bombardier) 
Global Hawk UAV, RQ-4A (see Teledyne 
Ryan) 
Goshawk, T-45A/C (see Boeing) 
Gripen, JAS 39 (see Saab) 
Gripen (see Saab/BAE Systems) 
Grumman 
A-6: 85 
AF Guardian: 54 
S2F Tracker: 54 
TBM Avenger: 54 
Grumman/Conair S-2 Tracker/Turbo- 
Firecat: 156, 157 
Guardian, AF (see Grumman) 
Gulfstream Aerospace 
C-37A: 17 
C-37 Gulfstream V: 16 
GY-80 Horizon (see Gardan) 


H-19 (see Sikorsky) 

H-53E (see Sikorsky) 

H-60 Seahawk (see Sikorsky) 

HAL/HS 748: 10 

‘Halo’ (see Mil Mi-26) 

arbin Y-12: 18, 20 

larpoon, PV-2 (see Lockheed Martin) 

arrier I/II Plus, EAV-8B (see 
Boeing/McDonnell Douglas) 

Harrier GR.Mk 7 (see BAE Systems) 

Harvard II’ (see Raytheon T-6A-1) 

Hawk (see BAE Systems) 

Hawker 800XP (see Raytheon) 

Hawker Siddeley 125 Srs. 3B/RC: 13 

Hawkeye, E-2C (see Northrop 
Grumman) 

HB.350 Esquilo (see Helibras) 

HC-130/P (see Lockheed Martin) 

Helibras HB.350 Esquilo: 24 
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Helio AU-24 Stallion: 18 

‘Helix’ (see Kamov Ka-27) 

‘Helix-B’ (see Kamov Ka-29) 

Hercules (see Lockheed Martin) 

Heron 2 UAV (see IAI) 

HH-1N (see Bell) 

HH-60G Pave Hawk (see Sikorsky) 
‘Hind-D' (see Mil Mi-24V) 

‘Hip’ (see Mil Mi-8) 

‘Hip-H’ (see Kazan/Mil Mi-17-1V) 
Hongdu K-8 Karakoram: 9, 12 

Horizon, GY-80 (see Gardan) 
Hormone’ (see Kamov Ka-25) 

Hornet (see Boeing/McDonnell Douglas) 
Hudson, PBO-1 (see Lockheed Martin) 
Huey (see Bell) 

Hughes OH-6A: 24, 25 








Al 

1124N Westwind: 9 

Arava: 27, 28 

C-38A Astra: 16 

Heron 2 UAV: 10 

Kfir C.2/TC.2: 11 

MiG-21-2000: 4 

Mirage 5F Finger: 114 

Searcher 2 UAV: 10 

AR-99 (see Avioane Craiova) 

lyushin 

I-14: 18 

I-38: 11 

\-76: 10, 12, 34 

\-78 ‘Midas’: 10 

nternational, A 129 (see Agusta) 

Invincible, HMS: 110 

PTN-CASA CN.235M-100: 9 

roquois, UH-1H (see Bell) 

tyda, M-93/M-97 (see PZL) 

sfahan, 214 (see Bell) 

skra, TS-11 (see PZL) 

slander, BN-2 (see Pilatus/Britten- 
Norman) 


J 


JA 37 Viggen (see Saab) 
Jaguar (see SEPECAT) 
Jamaica 

Defence Force Air Wing: 26 
JAS 39 Gripen (see Saab) 
Jet Ranger, 206/B (see Bell) 
JetStar (see Lockheed Martin) 
Jodel D.140; 153 
Joint Strike Fighter (JSF): 33 
JSF, X-35A (see Lockheed Martin) 
JSF (see Joint Strike Fighter) 
J-STARS, E-8 (see Boeing/Northrop 

Grumman) 


K 


K-5 airship: 54 
K-8 Karakoram (see Hongdu) 
Ka-25 et seq (see Kamov) 
Ka-50-2 (see Kamov/lAl) 
Kahu, A-4K (see Boeing/McDonnell 
Douglas) 

Kamov 

Ka-25 ‘Hormone’: 12 

Ka-27 ‘Helix’: 12 

Ka-29 ‘Helix-B': 12 
Kamov/lAI Ka-50-2: 7 
Kansan, AT-11 (see Beech) 
Karakoram, K-8 (see Hongdu) 
Kazan/Mil Mi-17-1V ‘Hip-H': 11 
KC-130 (see Lockheed Martin) 
KC-135/R Stratotanker (see Boeing) 
KC-707 (see Boeing) 
Kfir C.2/TC.2 (see IAl) 

Kiev: 12 
King Air (see Beech) 
King Cobra, AH-1Z (see Bell) 
Kiowa Warrior, OH-58D (see Bell) 
Kirtland AFB: 44-49, 44-49 
Knighthawk, CH-60S (see Sikorsky) 


L 


L-19 Bird Dog (see Cessna) 

L-20 Beaver (see de Havilland Canada) 

L-29/39/49/59 (see Aero) 

L-100-30 (see Lockheed Martin) 

L-139/159 (see Aero) 

L-188 Electra (see Lockheed Martin) 

‘La Fayette’-class stealth frigate: 140, 
144 

Lancaster (see Avro) 

Lancer, MiG-21MF/UB (see 

Aerostar/Elbit Systems) 

Liberator, PB4Y (see Consolidated) 

Lincoln (see Avro) 

Lockheed aircraft (see Lockheed Martin) 

Lockheed Martin 

C-5A/B/C Galaxy: 15 

C-130A: 27, 28 

C-130H: 9, 10, 135 

C-130H-30: 135 

C-130 Hercules: 33, 34, 66 

C-130J: 5, 6, 17, 43, 99 

C-141B SOLL Il: 16 

C-141B StarLifter: 16 

EC-121 Constellation: 95 

EP-3A Orion: 95 

EP-3B Bat Rack Orion: 93, 94, 95, 102, 
103 

EP-3E Aries: 52, 94, 95-96, 102, 102, 
103, 104 

EP-3E Aries II: 93-97, 94, 95, 97, 100, 
102, 103 

EP-3E Aries I! J-Mod: 97 

EP-3E Aries || Story upgrades: 96-97 








EP-3J Orion: 96, 105, 105 
EP-3 Orion: 94, 94 
F-16A: 5, 16, 22, 23, 33, 133, 134 
F-16A/B Block 1/5/10/15: 5 
F-16A/B Block 150CU: 5, 22, 134 
F-16B: 5, 16, 22, 23, 133, 134 
F-16 Block 50 Plus: 5, 6 
F-16 Block 60: 32, 33 
F-16 Block 60 Desert Falcon: 5 
F-16BM: 7 
F-16C: 15, 16, 31, 114 
F-16C Block 30: 15, 32 
F-16C Block 40: 46-47 
F-16C/D Block 40: 9 
F-16CG/DG: 15, 16, 16 
F-16CJ/DJ: 16 
F-16D: 16, 31, 114 
F-16 Fighting Falcon: 5, 9, 11 
33, 44, 44-45, 110, 111, 
132, 132, 133 
F-161: 33 
F-22: 33 
F-22A Raptor: 17 
F-80A/B/C: 46 
F-117 Nighthawk: 112 
F-117 SCF: 16 
HC-130: 48 
HC-130P: 15 
JetStar: 28 
KC-130F/R: 14 
KC-130H: 110, 113, 114 
KC-130J Hercules II: 14, 17 
L-100-30: 27, 28 
L-188 Electra: 54, 55-56, 55, 74 
MC-130H Combat Talon Il: 48 
MC-130P Combat Shadow: 48 
NC-130A: 16 
Orion 21: 99 
NP-3D Orion: 60-63, 76, 106, 106 
P2V-7 (SP-2H) Neptune: 53, 55 
P2V Neptune: 52, 53, 54, 55, 61, 100, 
102, 133 
P-3A/B Orion TACNAVMOD Blocks 
HAll: 77, 78, 83, 102-105 
P-3A(CS) Orion: 64, 107 
eat || Aerostar: 66, 67, 107, 
107 
P-3 ‘Black’ Orion: 93, 94-95 
P-3 AEW&C: 64, 65, 107, 107 
-3A Orion: 6, 56, 57-66, 66, 73, 76, 
76, 77, 94, 95, 99, 100-105, 107 
3 Beartrap Orion: 92, 93 
3B Orion: 6, 60, 64, 66, 66, 67, 68, 
73, 76, 77, 80, 84-86, 100-105, 
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